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Abstract
The goal of this study is to develop a procedure to test
empirically the long-standing theory on international/
interregional trade developed by Heckscher and Ohlin. Different
from many previous tests of the Heckscher-Ohlin theory, I use
interregional, instead of international, trade data as the
subject of testing. The choice of interregional trade is based
on the proposition that interregional trade is less distorted by
trade barriers and more likely to satisfy the assumptions of the
theory than international trade. Thus, examination of
international trade could yield more conclusive results in
testing the theory.
I use a common method of testing the Heckscher-Ohlin theory
first developed by Leontief in 1953 and improve it by designing
more specific tests. I use 9-region, 10-sector Japanese data to
demonstrate the testing procedure and explore the possible
explanations of the expected mix of results. Because of the
limitations of the data, the result analysis in this study
should be treated as an illustration of the methodology rather
than a systematic effort to diagnose the Japanese economy.
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The important theory of comparative advantage as a basis for
international or interregional trade developed by Eli Heckscher
and Bertil Ohlin in the first half of the century has been
investigated by generations of researchers, hereafter the
Heckscher-Ohlin (H-0) theory. The theory depends on (1)different
productive factor endowments among countries or regions and (2)
different factor intensities of production processes for
different goods.
This paper is concerned with the empirical content of the
theory applied to interregional trade among nine regions of Japan
in 1985. To examine the validity of the H-O theory in the context
of the Japanese economy, I will follow a conventional testing
method first explored by Leontief (1953) and discuss the results.
I also present a new testing framework to make further analysis of
the H-0 theory. The first half of Chapter I will give a brief
review of the development of the H-O theory and the history of
testing it empirically at the international level. The remaining
part of the chapter will justify and propose testing the theory at
the interregional level, which makes this study different from
many empirical tests made before.
In Chapter 2, I elaborate on the testing methodology, and in
Chapter 3, I outline the data preparation, which is crucial in any
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empirical tests, giving full detail in appendices. Test results
are presented and discussed in Chapter 4. A new round of tests,
which are similar in structure to tests already done, but with a
relatively new perspective in mind, are provided in this chapter.
Concluding remarks are made in Chapter 5.
I stress that this study is more an effort to build an
appropriate procedure to test the H-O theory and to explore
reasonable explanations of the expected test results, than an
actual empirical test that aims at examining the validity of the
theory. Due to the unavailability of some essential data required
to conduct the tests designed in this study, I use estimations,
though as reasonably and carefully as possible, to produce a
complete set of data, which is the basis of the testing. Yet,
there are indispensable systemic biases, as well as random
errors, in the estimation process. Thus, test results using these
data cannot be treated as a solid base to validate/invalidate the
theory.
1.1 The Heckscher-Ohlin Theory
Eli Heckscher (1919, 1949) and Bertil Ohlin (1933) developed
an important theoretical basis for trade, which is considered as a
sharp distinction from the classical doctrine developed by
Ricardo (1951) and Mill (1929). Heckscher in his 1919 paper
published in Sweden discussed the differences in comparative
- 8 -
costs between two countries in Ricardian trade theory. He assumed
that both countries have the same factor endowments, constant
prices and production technologies and there are no transitional
complications, economies of scale, and transportation costs.
Then, he declared that both of the countries would be indifferent
in bilateral trade under these assumptions. Thus, two necessary
conditions can be drawn for differences in comparative costs: (1)
there are differences in the two countries' factor endowments;
(2) the factor-intensities of the production processes for
different goods must differ (Heckscher, 1919, pp. 277-278).
In his Interregional and International Trade, Ohlin placed
international trade within the framework of Casselian general
equilibrium theory. Ohlin's approaches are heavily influenced by
Heckscher when he explains the Casselian theory. When
transportation costs are omitted, international trade will always
occur between two countries if the domestic ratios of money costs
of production of two commodities differ in the absence of trade
(Ohlin, 1933, p. 562).
1.2 Testina the Heckscher-Ohlin Theory
Although the H-O theory had been long formed, analysts did
not conduct empirical investigations until the early 1950s.
MacDougall (1951, 1952) tried to verify the common sense
proposition that because the United Kingdom has less capital per
- 9 -
worker than the United States, it should have a relatively smaller
share of exports in the world market for capital-intensive goods
and services than the United States, however, MacDougall could
not find such systematic relationship.
Kravis (1956) demonstrated that wages are high in U.S.
export industries relative to import-competitive industries. If
these high wages stemmed from relatively large amounts of capital
per unit of output or worker in the former industries, this
finding is consistent with the H-O theory. However, Kravis could
not find a significant correlation between capital/output ratio
and exports.
Tarshis (1959) did an indirect examination that yielded
findings consistent with the H-O theory. Instead of studying
exports and imports in the light of factor endowment, Tarshis
examined the relative internal commodity prices within nations.
He discovered that in capital-abundant countries, the ratios
between capital-intensive and labor-intensive goods are lower
than those in labor-scarce countries. Althgouh these findings do
not show a relationship between trade and factor endowments, they
do imply that countries were taking advantage of their abundant
factors in their production processes.
Leontief (1953, 1956) conducted the most intensive and
influential empirical test of the H-O theory. He begins with the
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following proposition: Under certain assumptions, a country will
tend to export those goods and services that are relatively
intensive in factors of production that are plentiful in the
particular country in comparison with the factor endowments of
other countries. Likewise, it will import those goods and
services whose production requires relatively large quantities of
factors scarce within the country. Leontief observes that, at the
time (late 1940s), it is common sense that the United States has
relatively more capital per worker than the rest of the world.
Surprisingly, Leontief found that:
An average million dollars' worth of our exports
embodies considerably less capital and somewhat more
labor than would be required to replace from domestic
production an equivalent amount of our competitive
imports. The United States' participation in the
international division of labor is based on its
specialization on labor- intensive, rather than
capital-intensive, lines of production. In other
words, this country resorts to foreign trade in order
to economize its capital and dispose of its surplus
labor, rather than vice-versa (1953, p. 343).
This phenomenon is called the "Leontief Paradox" and has invoked
numerous comments.
In an effort to explain this paradoxical finding, Leontief
asserts that U.S. workers, on average, are more efficient than
foreign ones. Actually, he elaborates that the productivity of
U.S. workers is three times higher than that of their foreign
counterparts (Leontief, 1953, p. 345). Thus, if efficiency is
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taken into account when measuring a country's labor endowment,
the U.S. labor endowment is indeed relatively abundant compared
with the rest of the world. In this sense, his finding is
consistent with the theoretical prediction.
To test empirically Leontief's assertion, Kreinin (1965)
surveyed business managers and engineers familiar with production
processes both in the United States and abroad. Respondents
confirmed that U.S. workers were more productive than their
foreign counterparts. However, the magnitude of the superiority
was considered to lie between 20 to 25 percent, instead of 300
percent as proposed by Leontief; thus, it was not sufficient to
make the United States a labor-abundant country.
Besides this obvious empirical invalidity, Chacholiades
(1965) pointed out, there is another strong, theoretical reason
to reject Leontief's assertion. American entrepreneurship,
superior organization, and favorable environment may indeed raise
the productivity of U.S. labor, but they also may raise the
productivity of U.S. capital. Leontief's argument is acceptable
only if the preceding factors raise the productivity of U.S. labor
much more than that of U.S. capital. For if they raise the
productivity of U.S. capital by the same amount by which they
raise the productivity of U.S. labor, then the capital-abundant
nature of the U.S. economy relative to the rest of the world
- 12 -
remains unchanged.
Other economists (Ellsworth, 1954; Becker, 1962; Colberg,
1963; Kenen, 1962) cast doubt on Leontief's assertion that U.S.
exports are "labor-intensive." They propose that U.S. exports
are "material-capital plus human capital" intensive, instead of
"labor-intensive," and therefore, the factor contents of U.S.
exports are consistent with the H-O theory.
1.3 Testing the H-Q Theory at the Interregional Level
Starting with Leontief's seminal work, examination of the
factorial content of international trade has cast doubt on the
reliability of the H-O theory. In these studies, patterns of
trade between the rest of the world and the United States, Japan,
former West Germany, and Canada contradicted the theory, while
those of former East Germany and India supported it (Bharadwaj,
1962; Leontief, 1953, 1956; Roskamp, 1961; Stolper and Roskamp,
1961; Tatemoto and Ichimura, 1959; Wahl, 1961). As Baldwin(1971,
p. 126) stated, these results "effectively destroyed the
comfortable confidence of economists in the simple version of the
Heckscher-Ohlin trade theory." With this perspective in mind,
some studies have been done to test the H-0 theory at the
interregional level, which yielded more supportive results (e.g.,
Horiba and Kirkpatrick, 1981; Moroney and Walker, 1966).
There are several advantages of testing the H-O theory at the
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interregional level vs. international level. First, the theory
assumes that production coefficients/technologies are identical
in the two trading areas. This is more likely to be true for two
regions of a country than two countries. Second, the theory
assumes that demand functions for all commodities are identical,
or, at least similar, in the two trading areas. However, demand
patterns are strongly influenced by income level, life style, and
history, etc., which are more likely to be identical in two
regions in the same country rather than two countries. Third,
using regional data avoids the problem that actual international
trade is obstructed by tariffs. There are a host of extraneous
factors, such as tariffs, quotas, and other policy and
institutional barriers, which distort the pattern of trade. It is
widely believed that the existence of these tariff and non-
tariff-barriers causes the weak explanatory power of the H-0
theory for the real world international trade pattern. On the
contrary, assumptions of free trade are more likely to be
satisfied at the regional level.
I therefore propose testing the H-O theory, using Japanese
interregional data for 1985. There are three reasons to use
Japanese data. First, most previous examinations of the H-O
theory, using appropriately specified testing procedures, have
focused on the United States, either as the direct subject of
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inquiry (e.g., Maskus, 1985 and Brecher and Choudhri, 1988) or as
the source of data on factor intensities for computing the factor
contents of trade for different countries (e.g., Bowen, Leamer
and Sveikauskas, 1987; Staiger, 1988). However, the United
States is a large and wealthy country with ample factor
endowments. Yet, the H-O theory is concerned with both
international and interregional trade. It is doubtful that the
results of these studies could be confidently used to judge the
validity of the theory in other countries or in different regions,
who have different sets of factor endowments. Japan has a unique
bundle of factor endowments. It is interesting to see the
performance of the theory in this different context. A few
studies have been done using Japanese data at the international
level(e.g., Tatemoto and Ichimura, 1959; Staiger, Deardorff, and
Stern, 1987), but, at least to my knowledge, no tests with
Japanese data of the H-O theory have been published in English at
the interregional level.
Second, the H-O theory is based on static, long-run
relationships among factor endowments and trade patterns. It is
interesting to test it under a changing context. In order to test
the H-Oh-o theory in a dynamic environment, some researchers have
done studies on fast-growing countries like South Korea and
Mexico, with rapidly changing factor endowments(e.g., Ramazani
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and Maskus, 1993; Hong, 1987; Syrquin and Urata, 1986). Japan has
experienced many changes since World War II (Heller, 1976)
similar with those countries. This study, using Japan data, would
develop unparalleled knowledge in the behavior of the H-0 theory
in a dynamic environment. However, there is something unique for
Japan. In 1959, two Japanese scholars undertook an empirical test
of the H-O theory for the whole nation using the 1951 Japanese
input-output table (Tatemoto and Ichimura, 1959). At that time,
they intuitively considered Japan as a labor-abundant and
capital-scarce country. Today, the combination of factor
endowments of Japan seems to be an exact reversal. How well does
the H-O theory work in explaining the trade pattern for a country
with such a dramatic shift in factor endowments?
The third reason for using Japanese data is that Japan is
among the few countries in the world that consistently compile
interregional, as well as international, input-output tables,
which can provide rich information for studying international and
interregional trade flows. Also, their data are relatively
accurately accumulated.
In short, testing the H-0 theory at the interregional level
supports assumptions of identical production coefficients and
demand functions in the two trading areas. Using the
interregional level data is also more likely to secure common
- 16 -
production functions and to make the test results immune to trade
barriers. Japanese data are particular interesting to exploit
because they provide us with a new, changing context in which the




The version of the Heckscher-Ohlin (H-0) theory that
Leontief (1953, 1956) and many others have tested is the "factor-
content" interpretation of the theory. This version, first
formally derived by Travis (1964, pp. 99-104) and later by Vanek
(1968), states that a country will be a net exporter of its
relatively abundant factors in the sense that the amounts of these
factors embodied in its commodity exports will be greater than the
quantities embodied in a representative bundle of import-
competing commodities. In this study, I use this version of the
H-0 theory.
In this chapter, I lay out the procedure which I use to test
the H-0 theory. First, I explain how to make theoretical
predictions on the factor contents embodied in a region's trade
outflows and inflows on the basis of its factor endowment ranking.
Second, I elaborate the testing techniques that are used to
compute the actual factor contents of a region's trade flows.
Third, I outline how to explain the expected mix of results.
Finally, I propose an additional round of improved, specific
tests.
2.1 Factor Endowment Ranking
First, I decide the factor endowment of each of the nine
regions. In Leontief's (1953) work, he employs the common
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perception that the United States is more abundant in capital than
labor. In the context of this study, there is no clear common
sense about the relative factor endowments of the Japanese
regions. Instead, I use the capital/labor (K/L) ratio to measure
a region's factor endowment. If a region's K/L ratio is higher
than the rest of the country, it is seen as being more capital and
less labor intensive than the latter. "Capital" refers to gross
capital stock. "Labor" means total employment in the subject
region.
Second, I make theoretical predictions concerning the factor
contents of a region according to its factor endowments and the
H-O theory: If a region is more capital-intensive and less labor-
intensive than the rest of the country, its outflows would embody
more capital and less labor than its import replacements, and
vice-versa. 1
2.2 Leontief Tests
Then, I need to determine the factor intensities of regional
trade flows. In order to do this, I follow Leontief's procedure.
The ultimate goal is to compare capital and labor requirements per
million yen of a region's outflows and inflow replacements of a
subject region. I need two sets of data to do the comparison:
(l)a detailed breakdown of the region's outflows and inflows,
1. Throughout this study, I use outflows and inflows to designate trade flows between regions in a country
and exports and imports to designate trade flows between countries.
- 19 -
i.e., each sector's share in the region's trade flows; and
(2)capital and labor required to produce a unit of output of all
sectors in the subject region. Relations of these data are as
follows:
sum(gir X fir) (i = 10, 20,...,100)
tr = --------------
gr
where tr = factor intensity of region r's outflows,
(2.1)
gir= products of sector i in region r that are purchased by
other regions,
fir= the amount of production factor (capital or labor)
required to produce one unit of output of sector i in
region r,
gr = region r's total outflows.
sum(hir X fir) (i = 10, 20, ... 100)
where sr = factor intensity of region r's outflows replacements,
hir= products of sector i in other regions that are
purchased by region r,
fir= the amount of production factor (capital or labor)
required to produce one unit of output of sector i in
region 3,
hr= region r's total inflows.
The first set of data are available from the IRIO transaction
table. In this table, transactions are broken down by sector and
by region. We can determine shipments from sector i in region r
to sector j in region s.
The second set of data are derived from several sources.
First, we need to know that in order to produce one unit of output
- 20 -
sr = (2.2)
of a sector, say, sector j., how much output of every other sector,
say sector i, is required in the region. This relationship is the
core of the input-output model and is derived from the transaction
table and presented in another series of tables in the IRIO
tables--inverse table (inverse matrix coefficients). For each
region, there is a 10 x 10 inverse matrix. Element (i,j) of the
matrix reflects the amount of output sector i required, directly
and indirectly, to satisfy one unit of final demand of sector j.
Next, we need to find out how much capital and labor are
required to produce the required amount of each "sector i". The
method to obtain this information is illustrated in the following
equations:
Cir eir
Kir = Lir =
Oir Oir
where Kir = capital requirement per unit output of sector i in
region r,
Lir = labor requirement per unit output of sector i in
region r,
cir = capital stock of sector i in region r,
eir = employment of sector i in region r,
Oir = output of sector i in region r.
Therefore, we want to obtain (1)output by sector by region
(denominator) and (2)regional statistics on capital stock and
employment for each sector (numerator) . Regional output data are
readily available in the transaction tables of the IRIO tables.
Although capital stock and employment figures for each sector at
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national level are available in standard statistical sources,
regional figures are not. As a result, I estimated the required
data by disaggregating national level data to regions. The
detailed processes are explained in Appendix 1.
By combining the two sets of data defined earlier, I have the
total capital and labor contents embodied in the inflows and
outflows of a region. Now I am ready to compare actual data with
the theoretical predictions. If the actual data behave as
theoretically predicted, we conclude that the H-O theory holds
for this region. For example, if a region's K/L ratio is higher
than the rest of the nation, then I expect: (1) its outflows
embody more capital than its inflows, and (2) its outflows embody
less labor than its inflows. If both propositions are consistent
with the actual data, a conclusion can be drawn that the H-O
theory is validated by the data for this region. If either or
both of the propositions are inconsistent with actual data, I try
to explain this disparity.
2.3 ExDlanation of Leontief Test Results
I expect these tests, in general, to yield positive results
in favor of the H-O theory. However, I will not be surprised if
some regions' factor endowment positions do not match the factor
contents of their trade flows. This is quite possible. For
example, in the study of Japanese foreign trade mentioned above,
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Tetamoto and Ichimura (1959, p. 445) found that "an average
million yen's worth of Japanese [foreign] exports embodied more
capital and less labor than would be required for the domestic
replacements of competitive imports of an equivalent amount."
This implies that Japan's specialization in the international
division of labor is in capital-intensive, rather than labor-
intensive, lines of production, but this conclusion contradicts
the notion that Japan is a labor-abundant and capital-scarce
economy in the 1950s. In this case, at first glance, it seems
that the H-O theory fails to give a correct prediction of trade
patterns.
Before drawing any negative conclusions about the H-O
theory, I need to make a more precise measurement of the
destination and origin of trade flows. Take the work by Tetamoto
and Ichimura again as an example to illustrate the rationale. In
the 1950s, Japan's place in the world economy was midway between
the advanced and underdeveloped countries (Tetamoto and Ichimura,
1959); consequently, there would be a tendency in Japanese
foreign trade for labor-intensive exports to go to advanced
countries and capital-intensive exports to go to underdeveloped
countries. The authors declared that 25 percent of Japanese
exports went to advanced and 75 percent to underdeveloped
countries; therefore, it is not surprising to find that, on
- 23 -
balance, Japan appeared to be a "capital-abundant" country in
comparison with the rest of the world.
I will observe this kind of phenomena for each middle region,
not only for those with negative test results, but also for those
with results in favor of the H-O theory. I will test the
following hypothesis, which is based on previous studies
(Hamilton and Svensson, 1984 and Krueger 1977): Regions in the
middle of the factor-endowment ranking will tend to specialize in
producing commodities in the middle of the factor-intensity
ranking, importing labor-intensive commodities from more labor-
abundant regions and capital-intensive commodities from regions
with relatively higher capital-labor endowments.
I will pair the middle region with each of the other regions
in the country and test this hypothesis separately for each.
Thus, given that the total number of regions is nine, for each
region, there will be eight two-region tests. If the results of
the eight tests are overwhelming, say 7 positive and 1 negative, I
will comfortably accept the hypothesis and draw a clear
conclusion in favor of the H-O theory for this particular region.
But I may get mixed results.
Factor Trade
If the above hypothesis cannot be accepted with ease, that
is, the destination specification scheme cannot explain the
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failure of the H-O theory for a particular region, I will examine
the factor trade between this region and other ones. Factor trade
means direct movements of labor and capital among regions. All
the trade data used in my study and other similar tests are
actually commodity-trade data, which do not reflect factor trade.
If factor trade exists, it may substitute for the trade of
commodities whose production procedures require this factor. In
this way, factor trade can distort the commodity-trade pattern
(see Svensson 1984) . For example, assume that the Kanto region is
the most labor-scarce region in the country; then, Kanto is
expected to import large amounts of labor-intensive goods and
services from other regions. The reverse may actually happen. If
workers and professionals keep migrating into this area, Kanto
may import surprisingly small amount of labor-intensive goods.
Migration inflows may replace a large part of the commodity
inflows. The same thing can happen to capital. The Tokyo bankers
may directly invest in other regions and produce capital-
intensive goods and services instead of exporting capital-
intensive goods and services to other regions. Thus, those
previously defined capital-scarce regions could produce capital-
intensive goods and services and import less. Yet, these direct
investments cannot be reflected in trade data either. However,
while interregional labor movements can be observed from
- 25 -
migration data, direct capital movements are difficult to obtain.
By examining a region's factor-trade flows, I might get a
qualitative explanation of the disparity between theory and
reality.
2.4 Additional Leontief Tests
One of the important reasons that might undermine the
explanatory power of the H-O theory is that the previous tests do
not fully satisfy the assumptions of the theory. The theory
requires that the two regions in its analytic framework are
homogeneous geographic areas in terms of factor endowments. In
previous tests, although the individual region in a previous test
complies, "the rest of the country" does not. As stated earlier,
this heterogeneity of the rest of the country may make the overall
trade pattern of the individual region apparently inconsistent
with the H-O theory.
A better way to test the theory is to observe trade flows
between two individual regions, instead of those between an
individual region and the rest of the country. In this case, both
regions may be homogeneous in terms of factor endowments. Each
region will be paired with eight other regions to make eight more
tests. For nine regions, there will be 72 additional Leontief
tests. In this second round of testing, I expect the H-O theory
will perform better than in the 9 tests in the first round. In
- 26 -
explaining the expected mix of results, I will examine migration,




It is crucial to any empirical research that substantial and
accurate data are available. Data collection and estimation may
significantly affect the validity of any conclusions drawn on the
basis of the data. This chapter is dedicated to explaining the
data used in the tests proposed in Chapter II. Two main data sets
are required to test the H-O theory: (1) interregional input-
output data, which are used to derive the trade flows among the
nine regions; and (2) employment and capital-stock data, which
are used to calculate the regional factor endowment ranking and
the actual factor contents of trade flows.
First, I briefly describe a general input-output model and
the 1985 interregional input-output (IRIO) table of Japan. Then,
I discuss the compilation of employment and capital stock data.
Neither employment nor capital stock data sets are readily
available; therefore, in order to conduct the proposed tests,
missing data need to be estimated. For capital stocks, there is a
reasonably good method for making the estimates; however, for
employment, all available estimation methods have obvious
shortcomings and may cause serious inaccuracy in the results.
Finally, I discuss some economic characteristics of the nine
Japanese regions and ten sectors on the basis of the data compiled
in the previous two sections.
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3.1 1985 Interregional Input-Output Table of Japan
The usual input-output model can be expressed as followsi:
[I - A] (x) = (b)y - (c)z + (r) (3.1)
where A = matrix of input coefficients,
I = unit matrix,
(x) = column vector of output in million yen,
(b) = column vector of export coefficients, defined as each
sector's exports per million yen of total outflows,
(c) = column vector of competitive inflow coefficients,
defined as each sector's competitive inflows per
million yen of total competitive inflows,
y = total value of outflows in million yen,
z = total value of competitive inflows in million yen,
(r) = column vector of residuals of final demands.
Solving (1) for x and multiplying that x by the row
vectors of capital and labor coefficients,2 we have:
k)' (x) = (k)'[I - A]- {(b)y - (c)z + (r)} (3.2)
(n)' (x) = (n)'[I - A]- {(b)y - (c)z + (r)} (3.3)
Where (k) and (n) stand for capital and labor coefficients,
respectively. The expression (k) ' [I - A]- (b) in (3.2) may be
interpreted as the amounts of capital directly and indirectly
required by increasing outflows by one million yen (without
changing their composition), and likewise (k)' [I - A]- (c) as the
amount of capital directly and indirectly required to replace one
million yen's worth of inflows by domestic production; (n)'[I -
A]- (b) and (n) ' [I-A]~ (c) may be interpreted in a similar way.
1. Based on Tatemoto and Ichimura (1959).
2. Capital and labor coefficients are defined as the amounts of capital and labor directly required by each
sector per million yen of its output.
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The 1985 Interregional Input-Output Table of Japan
Input-output tables of Japan have been compiled every five
years since 1955 jointly by several ministries and agencies of the
Japanese government. The input-output tables of Japan are so-
called commodity-by-commodity tables. "Commodity" means a
homogeneous group of goods and services that constitute the
characteristic products of the corresponding industry or group of
industries. Production activities are conducted by industries,
producers of government services, and producers of private non-
profit services to households. However, for convenience, all of
them are called "industries." "Sector" refers to aggregated
groups of industries, which are industrial units of study in
input-output tables. There are three standard tables forming the
basic structure of input-output tables of Japan: (1)transaction
tables, (2)input coefficient tables (the direct requirements
tables), and (3)inverse matrix coefficient tables (direct and
indirect requirements tables).
While national input-output tables of Japan deal with
production relationships among sectors for the entire country,
interregional IRIO tables of Japan represent these relationships
at the regional level. The relationship between national and
interregional input-output tables is shown in Figure 1.
- 30 -
Figure 1. Differences in Industrial Classifications
Japan Statistical Yearbook 1985 Interregional Input-
Output Table of Japan
|Eating & Drinking Places
Region and Sector Aggregation
In the 1985 IRIO table, instead of using 47 prefectures as
the basic geographical units of study, Japan is divided into nine
regions (Appendix 2). The number of prefectures included in a
region varies from one (Okinawa and Hokkaido) to eleven (Kanto).
The IRIO data are also classified by 45, 25, and 10 sectors.
For this analysis, I selected the following 10-sector
classification to reduce the number of computations:
(1)agriculture, fishery, and forestry; (2)mining; (3)food and
drink manufacturing; (4)metal and metal products manufacturing;
(5)machinery manufacturing; (7)other manufacturing;
(7)construction; (8)utilities; (9)trade and transportation;
(10)others (Appendix 2). However, the limited number of sectors
makes it difficult to interpret the tests results. For example,
trade and transportation are classified as one sector, yet
transportation firms tends to employ more equipment, hence more
capital, than the trade industry. They may have very different,
even opposite, influences on regions' trade patterns. If we were
able to obtain separate data for these two industries, we would
have been able to make more elaborate tests.
3.2 Estimation of EmDloyment and CaDital Stock Data
Both labor and capital-stock data required to calculate K/L
ratios of regions need to be disaggregated from national data, as
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explained in Chapter 2. There are employment data for 13
industries at the prefectural level in the Japan Statistical
Yearbook (JSY) 1986. However, since the JSY and IRIO tables use
different industry classification systems (see Figure 1), the 13-
industry data in JSY do not fit perfectly into the 10-sector
scheme in the IRIO tables. For four sectors (Sector 10,
Agriculture; Sector 20, Mining; Sector 70, Construction; and
Sector 80, Utilities) we can use employment data directly from
this data set on both national and regional levels. For the other
six, we have to make estimates to complete the 10-sector, 9-region
employment data set. National employment data for these six
sectors can be obtained from another JSY data set: 74-industry
national employment; however, no comparably detailed employment
data are available by region or prefecture. As a result, we have
to estimate the regional data from national employment data for
these six sectors (Appendix 1). The final estimated 10-sector, 9-
region data are presented in Table 3.1.
The other set of data that needs to be estimated is capital
stock for ten sectors at the regional level. For capital stock,
unlike employment, regional data are not available for any
sector. The Economic Planning Agency (EPA) of Japan estimates
national capital stock for private enterprises every year.
However, EPA's local bureaus do not do the comparable work for
- 33 -
Table 3.1 Employment by Region by Sector - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
1 Hokkaido 336.0 20.0 97.4 33.5 66.8 184.5 320.0 14.0 575.4 792.8 2,440.4
2 Tohoku 959.6 11.1 131.5 77.3 352.4 299.7 463.0 27.0 837.5 1,359.1 4,518.3
3 Kanto 1,494.3 25.1 418.5 643.0 2,042.9 2,110.5 1,936.0 122.9 5,787.7 8,581.8 23,162.8
4 Chubu 430.0 6.9 127.1 262.5 888.7 841.7 543.0 36.3 1,512.2 1,867.1 6,515.3
5 Kinki 401.9 4.3 178.0 407.9 722.5 1,077.6 798.0 60.6 2,368.2 3,109.6 9,128.8
6 Chugoku 466.6 7.4 82.5 249.8 291.2 607.8 375.0 22.8 835.2 1,164.6 4,102.9
7 Shikoku 332.5 2.5 49.1 31.1 89.4 274.5 197.0 9.8 419.4 590.8 1,996.0
8 Kyusyu 947.1 17.1 181.1 198.0 298.3 437.6 601.0 34.6 1,338.2 1,761.6 5,814.7
9 Okinawa 50.4 0.3 14.8 3.9 7.8 31.1 67.0 3.7 120.2 134.6 433.7
Total 5,418.4 94.8 1,280.0 1,907.0 4,760.0 5,865.0 5,300.0 331.7 13,794.0 19,362.0 58,112.8
Source: Estimated based on the Japan Statistical Yearbook 1986 and the 1985 IRIO Table of Japan.
(1,000 persons)
Details are given in Appendix 1.
regions. So the entire regional data set has to be estimated.
Furthermore, capital-stock data are not complete at the national
level for all 10 sectors since the EPA only estimates private
enterprises; thus, the data available do not include the public
sector data, which must be estimated. Because the public sector
is placed in Sector 100 along with finance, real estate,
service, etc., I can estimate the value of their capital stock
by assuming they use the same level of capital stock per
employee as the private industries in the sector.
The next step is to disaggregate the capital stock data from
national figures into regional ones. Unfortunately, these data
are not directly available anywhere. Fortunately, there is a
variable, the depreciation of fixed capital (DFC), which is more
relevant for distributing capital-stock among regions than
employment or output (Appendix 1). The estimated 10-sector, 9-
region capital stock data are presented in Table 3.2.
3.3 Brief Profiles of Sectors and Regions
Like any other country, Japan's industries are not spread
evenly over the nine regions. Measured by output produced,
Hokkaido and Tohoku are considered specialized in Sector 10
(agriculture, forestry and fishery), because the sector produced
16.5 and 14.7 percent, respectively, of their total regional
output in 1985, significantly higher than any other region.
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(billion yen)Table 3.2 Capital Stock by Region by Sector - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
1 Hokkaido 11,504 275 938 606 416 1,565 1,133 1,396 3,396 4,271 25,500
2 Tohoku 13,723 228 1,211 1,170 2,288 2,705 1,563 6,348 4,978 6,935 41,149
3 Kanto 19,295 613 5,401 15,385 29,712 30,664 7,653 12,571 38,469 42,460 202,223
4 Chubu 6,194 170 1,400 6,039 9,125 11,490 1,866 4,207 9,160 8,773 58,424
5 Kinki 4,677 183 2,069 8,726 9,426 14,818 2,998 8,075 15,930 15,610 82,512
6 Chugoku 4,849 163 949 4,087 3,128 6,043 1,348 2,536 5,102 5,467 33,672
7 Shikoku 3,839 100 563 445 1,022 2,552 721 1,383 2,203 3,203 16,031
8 Kyusyu 12,172 354 1,557 2,847 2,482 4,001 1,900 2,962 7,415 9,549 45,239
9 Okinawa 478 21 107 43 26 185 294 214 699 770 2,837
Total 76,731 2,106 14,196 39,348 57,626 74,022 19,474 39,692 87,350 97,036 507,581
Source: Estimated based on the Japan Statistical Yearbook 1987 and the 1985 IRIO Table of Japan. Details are given in Appendix 1.
Food and drink manufacturing (Sector 30) seems to be located
closer to its consumers than its input suppliers. Sector 30 has a
strong presence in regions with a large population, such as Kanto
and Kinki (Table 3.3), yet it does not have a heavy concentration
in specialized agriculture and fishery regions (e.g., Hokkaido
and Tohoku).
Manufacturing sectors (Sectors 40, 50, and 60) are heavily
concentrated in regions that cover traditional industrial
areas. Kinki, Chubu and Kinki produced 73.0, 80.6 and 72.9
percent of Sector 40, 50, and 60's outputs, respectively (Table
3.4). Trade and Transport (Sector 90) and Finance, Service, and
Government (Sector 100) both have some 74 percent of their outputs
produced in these three regions. Japan's mining industry, due to
its poor natural resource reserve in general, makes up small
percentages in all regions' outputs (Table 3.4).
Regional Profiles
Disparities in terms of the magnitude of the economy is large
among the nine regions of Japan. Kanto, which includes Tokyo, is
by far the most important region in Japan's economy in terms of
every important economic indicator. Nearly 40 percent of Japan's
work force is employed in this region, and 41 percent of Japan's
total output (including public sector) is produced in this
region. About 40 percent of Japan's capital stock is installed in
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(percent)Table 3.3 Output Structure of Regions - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
1 Hokkaido 16.5 6.0 7.9 5.6 4.9 19.8 1.8 4.1 12.1 21.3 100.0
2 Tohoku 14.7 3.0 5.6 6.8 13.7 16.9 2.0 8.7 9.3 19.2 100.0
3 Kanto 3.1 4.0 3.4 10.9 15.2 22.9 1.6 3.3 12.3 23.3 100.0
4 Chubu 3.4 4.2 3.1 13.1 19.6 26.9 1.1 4.1 9.5 15.0 100.0
5 Kinki 2.3 4.1 3.3 15.7 12.3 26.6 1.5 3.7 11.4 19.2 100.0
6 Chugoku 4.0 7.8 3.0 18.8 9.7 29.4 1.2 4.0 7.9 14.1 100.0
7 Shikoku 8.7 5.8 4.5 5.9 7.5 33.4 1.8 4.4 10.0 18.0 100.0
8 Kyusyu 10.3 4.2 6.0 13.6 9.0 19.2 1.9 4.9 11.5 19.4 100.0
9 Okinawa 7.3 9.2 7.6 4.1 3.7 21.3 2.2 5.4 16.1 23.1 100.0
National 5.0 4.4 3.8 12.3 13.7 24.1 1.6 4.0 11.1 20.0 100.0
Average
Source: Calculated based on data in Table A-4 in Appendix 3.
(percent)Table 3.4 Output Structure of Sectors - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
1 Hokkaido 12.0 5.0 7.4 1.7 1.3 3.0 4.1 3.7 4.0 3.9 3.6
2 Tohoku 16.8 3.8 8.3 3.2 5.7 4.0 7.5 12.2 4.7 5.5 5.7
3 Kanto 25.6 36.4 36.0 36.0 45.3 38.4 42.4 33.3 44.8 47.4 40.6
4 Chubu 9.4 12.8 10.8 14.6 19.5 15.2 10.0 14.0 11.6 10.2 13.6
5 Kinki 8.2 16.0 15.0 22.4 15.7 19.3 16.5 16.1 18.0 16.9 17.5
6 Chugoku 6.4 14.0 6.2 12.2 5.6 9.6 6.3 7.8 5.6 5.6 7.9
7 Shikoku 5.0 3.7 3.3 1.4 1.6 3.9 3.2 3.1 2.6 2.6 2.8
8 Kyusyu 15.9 7.3 12.0 8.5 5.1 6.1 9.4 9.3 8.0 7.5 7.7
9 Okinawa 0.7 1.0 0.9 0.2 0.1 0.4 0.7 0.6 0.7 0.5 0.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Calculated based on data in Table A-4 in Appendix 3.
this region. Kanto is a region with heavy concentrations of
Sector 50 (machinery manufacturing), Sector 90 (trade and
transport) and Sector 100 (finance, service, public sectors,
etc.). These three sectors produce 51 percent of Kanto's total
output while their output accounts for only 44 percent of total
national output. Surprisingly, Kanto did not trade much with
other regions. Eighty percent of its output is purchased by
industries within the region. This is only one percentage point
less than Okinawa, the highest.
Employment, output, and capital stock magnitudes for the
other regions are way behind those of Kanto. The employment,
output, and capital stock of the second largest region, Kinki,
which includes Kyoto, has only 18, 16, and 16 percent of the
national total, respectively. The smallest economy of the nine
regions is Okinawa, whose output, employment, and capital stock
range from 0.5 to 0.7 percent of the country (Table 3.5).
Capital/Employment Ranking
It seems to be a little surprising to see that the Kanto
region, which covers Tokyo, Chiba, and the other nine
prefectures, has merely an above-average K/L ratio among the nine
regions (Table 3.6). My initial perception was that this region
was the wealthiest region in the country and by far the most
important region in terms of economic activities. I assumed that
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Table 3.5 Relative Economic Importance of Japan's Regions and Sectors- 1985
Intra-Regional






















































































































Table 3.6 Capital/Labor Rankings and Theoretical Predictions of Trade-Flow Contents
Capital/Labor Ratio Outflows or Inflow Replacements
More Factor-Intensive
Region Rest of the
The Region Country Capital Labor
(million yen / ( million yen /
labor year) laboryear)
Hokkaido 10.49 8.92 outflows inflows
Tohoku 9.24 8.97 outflows inflows
Kanto 9.06 8.94 outflows inflows
Chubu 9.33 8.95 outflows inflows
Kinki 9.30 8.93 outflows inflows
Chugoku 8.40 9.03 inflows outflows
Shikoku 8.16 9.02 inflows outflows
Kyusyu 7.89 9.11 inflows outflows
Okinawa 6.55 9.01 inflows outflows
National Average 8.99 N.A. N.A. N.A.
Source: Calculated based on data in Tables 3.1 and A-8.
Note:
Capital/Labor Ratio = Capital Stock / Employment
N.A. : Not Applicable.
Kanto's K/L ratio should be among the highest ones, if not the
highest.
In order to understand its low K/L ratio, it is necessary to
examine Kanto's dominating sectors and their sector-wide K/L
ratios. These statistics are summarized in Table 3.7. Column 4
shows the distribution of Kanto's employment among the 10
sectors. Sector 90, trade and transport, and Sector 100, service,
government, etc., together employed 62 percent of Kanto's
workers, while for the country, these two sectors employed only 57
percent of the total labor force of Japan. Given that these two
sectors had the third and second lowest K/L ratios, respectively,
among all ten sectors, the strong presence of these two sectors
helps explain the just-above-average K/L ratio of Kanto.
The Japan Statistical Yearbook only provides the total
number of people who moved into and out of prefectures. The
destinations and origins of these migrations are not provided. I
aggregated these figures, along with population data, into the
nine regions (Table 3.8). It seems that Kanto is the biggest
gainer in migration flows. The number of people who moved into
the region (133,637) is, by far, the biggest. In contrast, two
agriculture and fishery-oriented regions, Hokkaido and Tohoku,
lost large amounts of population, namely, 27,078 and 34,246
people, respectively.
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Table 3.7 Kanto's Economic Structure - 1985
Share of Employment
Capital Stock Employment K/L ratio Kanto Japan
(million yen/
(billion yen) (1,000 persons) person) (percent) (percent)
10 Agriculture, Forestry, & Fishery 19,295 1,494.3 12.9 6.5 9.3
20 Mining 613 25.1 24.4 0.1 0.2
30 Food & Drink Manufacturing 5,401 418.5 12.9 1.8 2.2
40 Metal Manufacturing 15,385 643.0 23.9 2.8 3.3
50 Machinery Manufacturing 37,356 2,042.9 18.3 8.8 8.2
60 Other Manufacturings 30,664 2,110.5 14.5 9.1 10.1
70 Construction 7,653 1,936.0 4.0 8.4 9.1
80 Utilities 12,571 122.9 102.3 0.5 0.6
90 Trade & Transportation 38,469 5,787.7 6.6 25.0 23.7
100 Finance, Service, Government 42,460 8,581.8 4.9 37.0 33.3
Total 209,867 23,162.7 9.1 100.0 100.0
Source: Calculated based on data in Tables 3.1 and A-7.
Table 3.8 Interregional Migration - 1985
Immigrants per
Net Thoursand
Region Immigration Population Population
Hokkaido -27,078 5,679,000 -4.8
Tohoku -34,246 9,730,000 -3.5
Kanto 133,637 45,807,000 2.9
Chubu 3,649 12,501,000 0.3
Kinki -18,757 20,898,000 -0.9
Chugoku -14,860 7,749,000 -1.9
Shikoku -9,348 4,228,000 -2.2
Kyusyu -33,711 13,276,000 -2.5
Okinawa 714 1,179,000 0.6
Total 0 121,047,000
Source: Japan Statistical Yearbook 1986, Table 2-3, pp. 26-27.
Chapter 4
TEST RESULTS AND ANALYSIS
I will first conduct Leontief tests, in two stages, to
examine the validity of the H-0 theory. Then, I will try to
provide explanations for the mix of results obtained from the
previous one. Finally, I give a brief discussion of applications
of the H-O theory. I again stress that because the primary
purpose is to illustrate a method of analysis to be used by policy
analysts, rather than a systematic diagnosis of the Japanese
economy. To do that, I assume that the data used are
appropriately measured.
4.1 Leontief Tests
First, I introduce the results of nine Leontief tests in
which trade flows between each of the nine regions and the rest of
the country are examined. Then, I discuss a flaw in this
traditional fashion of testing the H-0 theory. This discussion
will justify some additional Leontief tests in which I study trade
flows between a pair of individual regions, which are presented in
detail.
Preliminary Leontief Tests
I conduct nine individual Leontief tests. In these tests,
nine regions are examined one by one against the rest of the
country (the receiver of outflows from and the sender of inflows
into the single region). The rest of the country is considered to
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be one homogeneous region in these tests.
The H-O theory suggests two propositions to be examined, one
concerning capital intensity of trade flows and one concerning
labor intensity. The region with the higher K/L ratio of the two
in a Leontief test should have (l)a higher capital intensity and
(2)a lower labor intensity in its outflows than in its inflow
replacements. In other words, an average million yen's worth of
this region's outflows should embody more capital and less labor
than would be required to replace from indigenous production an
equivalent amount of this region's competitive inflows.
Test results are presented in Table 4.1. Six out of nine
regions do not support the proposition regarding capital. Four of
the nine regions do not support the proposition regarding labor.
Only one region, Tohoku, supports both, and two regions, Kanto and
Shikoku, support neither.
Take Kanto, whose K/L ratio is ranked fifth, as an example.
Its K/L ratio is 9.06 million yen/person, while that of the rest
of the country is 8.94 million yen/person. Thus, I expect that
the capital intensity is higher in its outflows from than in its
inflow replacements. The results for Kanto are as follows:
Capital and Labor Requirements per Million Yen of Kanto's




Table 4.1 Leontief Test Results - Part I: Capital
Capital Requirement per Million Yen of
Outflows and Inflow Replacements
of Averaae (1985) Composition Capital / Labor Ratio Predicted Actual Results
Inflow Differences in Region in Rest of the Differences in Consistent withTheoretical
Outflows Replacements Capital Intensities Column 1 Country Capital Intensities Predictions?
(million yen / (million yen /
(yen) (yen) (yen) labor year) labor year)
































































Table 4.1 Leontief Test Results - Part II: Labor, continued
Labor Requirement per Million Yens of
Outflows and Inflow Replacements
of Averaqe (1985) Composition Capital / Labor Ratio Predicted Actual ResultsDifferences in Consistent withInflow Differences in Region in Rest of the DTheoretical
Outflows Replacements Capital Intensities Column 1 Country Labor Intensities Predictions?
(million yen / (million yen /
(labor year) (labor year) (labor year) labor year) labor year)
1 2 3 4 5 6 7 8
Hokkaido 0.274 0.246 0.028 10.49 8.92 <0 no
Tohoku 0.274 0.284 -0.010 9.24 8.97 <0 yes
Kanto 0.257 0.228 0.029 9.06 8.94 <0 no
Chubu 0.189 0.216 -0.027 9.33 8.95 <0 yes
Kinki 0.197 0.209 -0.012 9.30 8.93 <0 yes
Chugoku 0.216 0.258 -0.042 8.40 9.03 >0 no
Shikoku 0.254 0.266 -0.012 8.16 9.02 >0 no
Kyusyu 0.300 0.294 0.006 7.89 9.11 >0 yes
Okinawa 0.408 0.298 0.110 6.55 9.01 >0 yes
Sources: Columns 2 & 3: Table A-10. Columns 5 & 6: Table 3.6.
Notes:
Column 2: Direct and indirect capital/labor requirements to produce one million yens' worth of outflow goods and services
in the region listed in Column 1.
Column 3: Direct and indirect capital/labor requirements to produce one million yens' worth of inflow replacement goods
and services in the region listed in Column 1.
Column 4: (Column 2 - Column 3)
Column 7: (Part I: Capital) If subject region has higher K/L ratio than the rest of the country, its outflows are expected
to be more capital intensive, i.e., value in Column 2 should be greater than that in Column 3. And vice versa.
Column 7: (Part 11: Labor) If subject region has higher K/L ratio than the rest of the country, its outflows are expected
to be less labor intensive, i.e., value in Column 2 should be smaller than that in Column 3. And vice versa.
Capital (million yen) 2.37 2.44
Labor (labor years) 0.26 0.23
In fact, less capital and more labor is embodied in its
outflows (2.37 million yen and 0.257 labor years, respectively)
than its inflow replacements (2.44 million yen and 0.228 labor
years respectively). This implies that Kanto is somehow
exporting capital intensive goods and services, although I
originally classified it as "capital abundant."
Although I must reject results for Kanto for both
propositions about capital and labor, for a few regions, I reject
only one of them. If all the regions behave as Kanto, I have a
good, though surprising, conclusion that a "counter-H-O theory"
is valid for these statistical tests, in other words, Leontief's
paradox would hold. If so, further search for cornerstones of
this "counter-theory" is most desirable.
The paradoxical findings presented in Table 4.1 might be
partially explained by the way I set up the test. Except for
Hokkaido and Okinawa, all regions have to trade goods and services
with two groups of regions: One with higher K/L ratios than
themselves and the other with lower ratios. How much they trade
with these two groups respectively can affect the overall factor
contents of their trade substantially.
Assume Region A's K/L ratio is above that of the rest of the
- 50 -
country; then, I expect the region to export capital-intensive
goods and services to the rest of the country. That is, its
outflows should embody more capital and less labor than its inflow
replacements.
The outflows from Region A to the group of regions whose K/L
ratios are higher, however, should embody less labor than Region
A's inflow replacements from these regions. Likewise, Region A's
outflows to the other group of regions, whose K/L ratios are lower
than those of Region A, should embody more capital and less labor
than its inflow replacements from this group of regions of lower
K/L ratios.
If Region A's trade is heavily dominated by flows to and from
one of the two groups of regions, the factor intensities of its
trade flows may be determined by Region A's endowment position
relative to the group of regions. If the dominate group happens
to have the higher K/L ratios, it is not surprising to find that
Region A's outflows embody less capital and more labor than its
import replacements. In this case, this is apparently
contradictory to the theoretical prediction made by comparing
factor endowments of Region A and the rest of the country.
However, in this case, we may claim that Region A is a "labor-
intensive" region because Region A's K/L ratio is indeed lower
than its major trade partners.
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To observe if this "biased trade flows" phenomena exists or
not, I compute the distribution of each midway region's outflows
and inflows between it and its higher- and lower-ranking trading
partners (Table 4.2).
Take Kanto as an example. Seventy-four percent of Kanto's
outflows and 76% of its inflows are traded with regions of higher
K/L ratios. The majority of trade flows is large enough to
determine the overall contents of Kanto's outflows to the rest of
the country. Because this majority is of a higher K/L ratio than
Kanto, it is expected that Kanto's total outflows embody more
labor and less capital than its inflow replacements. This
expectation is consistent with the actual data shown in Table 4.1.
The "biased trade flows" approach, in Kanto's case, provides us
with a compelling explanation of the apparent failure of the H-O
theory and therefore, makes our data support the theory.
The occurrence of this phenomena in Kanto probably owes to
the fact that Kanto is in the middle of the K/L ranking (fifth of
nine regions). Among its trading partners, there are four regions
with higher K/L ratios and four others with lower ratios. Both
groups of regions provide a broad variety and plentiful amount of
goods and services that could satisfy Kanto's needs for trade.
Thus, it is possible for Kanto to trade with either group more
heavily.
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Table 4.2 Trade Relations Between Regions - 1985
K/L ratio Factor Intensities in Trade Presence of
Outflows to Inflows from compared Flows Consistent with "Reversewith the Biased Trade
High K/L Low K/L Higher K/L Low K/L rest of the Theoretical Predictions? Flows"
Region Region Region Region country Capital Labor Phonomena* ?
(%) (%) (%) (%)
Tohoku 26.0 74.0 33.6 66.4 higher yes yes no
Kanto 73.4 26.6 76.5 23.5 higher no no yes
Chubu 2.8 97.2 2.2 97.8 higher no yes no
Kinki 22.5 77.5 24.8 75.2 higher no yes no
Chugoku 78.2 21.8 83.1 16.9 lower yes no no
Shikoku 88.8 11.2 91.7 8.3 lower no no no
Kyusyu 98.4 1.6 99.2 0.8 lower no yes no
Source: Calculated from data in Table A-10 in Appendix 3.
Note:
* Refers to the situation where a region's major trade flows occur between itself and a few regions with higher K/L ratios, while
its K/L ratio is higher than that of the other eight regions combined, including those with higher K/L ratios, and vice versa.
In contrast, regions with more extreme K/L ratios than Kanto
have fewer choices and therefore, this phenomena is less likely to
happen. For example, Kyusyu, ranked eighth, has a K/L ratio well
below that of the rest of the country. Seven of its eight trading
partners have higher K/L ratios. Only Okinawa, a small island, is
below Kyusyu in K/L ranking. It is almost impossible for Kyusyu
to conduct more trade with Okinawa than with the other seven large
regions combined; therefore, the "biased trade flows" phenomena
is not likely to occur for Kyusyu. In fact, Kanto is the only
region where this phenomena is found.
Yet Kanto's middle position does not imply with which side it
should trade more heavily. To explain why Kanto trades with the
higher-ranking regions more heavily, I find two possible reasons.
First, these regions are geographically closer to Kanto than
those lower-ranking regions. Second, these high-ranking regions
happen to provide more raw materials produced by agriculture,
fishery, forestry, and mining industries.
Additional Leontief Tests
The above analysis justifies a further examination of
whether it is appropriate to test the H-O theory on trade flows
between any individual region and the rest of the country. The
H-O theory is applicable to trade relations between homogeneous
regions. In the tests I conducted earlier, the rest of the
- 54 -
country, though considered as one region, actually consists of
eight distinct regions with different factor endowments. Thus,
the calculation does not satisfy, to some extent, all assumptions
of H-O theory stated earlier. Compared with "the rest of the
country," each region is a relatively homogeneous entity. What
the H-O theory should be able to predict is trade relationships
between these homogeneous regions, instead of a region and "the
rest of the country".
The above analysis justifies further tests on trade flows
between two individual regions, instead of one region versus the
rest of the country. If we find the H-0 theory is largely valid
on this region-region basis, then we may comfortably declare that
the H-O theory is valid for the regions of Japan we examined. If
not, we need more examination of the unexpected results.
I examine a region's trade flows with each of the other eight
regions and check if the theory holds for each of the eight pairs
by conducting eight additional Leontief tests for each region.
These additional tests are identical in structure to those done
earlier. The only difference is that in the previous tests, trade
flows are between one region and "the rest of the country," while
in the new tests, I examine trade flows between two individual
regions.
In this case, I compare K/L ratios of the two regions and
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make theoretical predictions of factor intensities of the trade
flows between them. Then, I check the predictions against actual
data. Results of these additional Leontief tests are summarized
in Table 4.3.
Take Kanto as an example again. According to the H-O theory,
Kanto, whose K/L ratio is ranked fifth, should export capital-
intensive goods and services to regions with lower K/L ratios,
i.e., Chugoku, Shikoku, Kyusyu, and Okinawa, and import labor
from these regions. Likewise, Kanto is supposed to export labor-
intensive goods and services to regions with higher K/L ratios,
i.e., Hokkaido, Tohoku, Chubu, and Kinki and import capital-
intensive goods and services from them.
However, only the factor contents of trade flows between
Kanto and Tohoku are correctly predicted by the H-O theory, in
terms of both labor and capital. Factor contents of trade between
Kanto and Kyusyu disprove both propositions on labor and capital.
Kanto's trade with the other six regions support one of the two
propositions.
For the whole set of additional Leontief tests, we have a mix
of messages. Considering the capital factor only, the H-O theory
correctly predicted 30 out of 72 tests conducted. For the
proposition regarding labor, the consistency rate is 42 out of 72.
Among the 72 pair of regions, only 8 of them fully validate the
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Table 4.3 Additional Leontief Test Results
Capital Requirement per Million Yen of Labor Requirement per Million Yen of
Outflows and Inflow Replacements Outflows and Inflow Replacements Capital Labor
of Average (1985) Composition of Averaqe (1985) Composition Results Results
Differences in Differences in Capital / Labor Ratio Predicted Consistent Predicted Consistent
.. Differences with ifencs with
Main Test Companion Inflow Capital Inflow Labor Region in Region in in Capital Theoretical infar TheoreticalPredcted Consent 
ortd Cnset
Region Region Outflows Replacements Intensities Outflows Replacements Intensities Column 1 Column 2 Intensities Predictions? 
Intensities Predictions?
(million yen / (million yen /
(yen) (yen) (yen) (labor year) (labor year) (labor year) labor year) labor year)

























































































































































































































































































Table 4.3 Additional Leontiet Test Results (continued)
Capital Requirement per Million Yen of Labor Requirement per Million Yen of
Outflows and Inflow Replacements Outflows and Inflow Replacements Cavital Labor
of Averaqe (1985) Composition of Averaqe (1985) Composition Results Results
Differences in Differences in Capital / Labor Ratio Predicted Consistent . Consistent
.. Differences Twith Pifreice it
Main Test Companion Inflow Capital Inflow Labor Region in Region in in Capital Theoretical Differ TheoreticalPredicted ionsstent Predicted 
ionssen
Region Region Outflows Replacements Intensities Outflows Replacements Intensities Column 1 Column 2 Intensities Predictions? Ieses 
Predictions?
(million yen / (million yen /
(yen) (yen) (yen) (labor year) (labor year) (labor year) labor year) labor year)



































































































































































































































































2,604,983 2,172,466 432517 0.2970 0.3262 -0.0292
8.16 10.49 <0 yes
8.16 9.24 <0 yes
8.16 9.06 <0 yes
8.16 9.33 <0 no
8.16 9.30 <0 no
8.16 8.40 <0 yes
8.16 7.89 >0 no
8.16 6.55 >0 yes
Table 4.3 Additional Leontiet Test Results (continued)
Capital Requirement per Million Yen of Labor Requirement per Million Yen of
Outflows and Inflow Replacements Outflows and Inflow Replacements Capital Labor
of Average (1985) Composition of Average (1985) Composition Results Results
Differences in Differences in Capital / Labor Ratio Predicted Consistent Predicted Consistent
.. Differences with Differences with
Main Test Companion Inflow Capital Inflow Labor Region in Region in in Capital heoretical in Labor Theoretical
Region Region Outflows Replacements Intensities Outflows Replacements Intensities Column 1 Column 2 Intensities Predictions? intensities Predictions?
(million yen / (million yen /
(yen) (yen) (yen) (labor year) (labor year) (labor year) labor year) labor year)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Kyusyu Hokkaido 3,981,946 3,799,303 182643.71 0.0230 0.3066 -0.2836 7.89 10.49 <0 yes >0 no
Kyusyu Tohoku 3,799,277 3,941,706 -142428.95 0.0547 0.2323 -0.1775 7.89 9.24 <0 yes >0 no
Kyusyu Kanto 3,459,421 2,926,723 532697.68 0.7183 0.2785 0.4397 7.89 9.06 <0 no >0 yes
Kyusyu Chubu 3,670,922 3,353,967 316955.16 0.2501 0.2240 0.0261 7.89 9.33 <0 no >0 yes
Kyusyu Kinki 4,048,513 3,443,296 605216.98 0.4419 0.2345 0.2075 7.89 9.30 <0 no >0 yes
Kyusyu Chugoku 4,323,116 2,916,614 1406502.1 0.2147 0.2499 -0.0351 7.89 8.40 <0 no >0 no
Kyusyu Shikoku 3,660,672 2,832,052 828619.64 5.8257 0.2355 5.5903 7.89 8.16 <0 no >0 yes
Kyusyu Okinawa 3,721,708 2,625,576 1096132.3 0.0275 0.2819 -0.2544 7.89 6.55 >0 no <0 yes
Okinawa Hokkaido 3,688,610 1,755,101 1,933,509 0.4633 0.2300 0.2333 6.55 10.49 <0 no >0 yes
Okinawa Tohoku 4,257,088 3,845,797 411,292 0.3633 0.2822 0.0811 6.55 9.24 <0 no >0 yes
Okinawa Kanto 2,788,006 2,799,648 (11,642) 0.3587 0.2924 0.0664 6.55 9.06 <0 yes >0 yes
Okinawa Chubu 3,355,309 3,244,942 110,367 0.3900 0.2620 0.1280 6.55 9.33 <0 no >0 yes
Okinawa Kinki 2,820,475 2,999,661 (179,186) 0.3329 0.2361 0.0968 6.55 9.30 <0 yes >0 yes
Okinawa Chugoku 2,086,906 3,130,073 (1,043.167) 0.2937 0.2198 0.0739 6.55 8.40 <0 yes >0 yes
Okinawa Shikoku 2,166,071 3,289,802 (1,123,730) 0.3143 0.2598 0.0545 6.55 8.16 <0 yes >0 yes



















Regions in these two columns are paired up to perform a Leontief test.
Capital requirements embodied in one million yen of transactions from region in Column 1 to region in Column 2.
Capital requirements embodied in one million yen of transactions from region in Column 2 to region in Column 1.
(Column 3 - Column 4)
Labor requirements embodied in one million yen of transactions from region in Column 1 to region in Column 2.
Labor requirements embodied in one million yen of transactions from region in Column 2 to region in Column 1.
(Column 6 - Column 7)
If K/L ratio in Column-1 region is higher than that in Column-2 region, it is predicted by the H-O theory that
values in Column 5 are greater than zero and values in Column 8 are smaller than zero, and vice versa
Columns 3, 4, 6, 7: Table A-22 to A-30 in Appendix 3; Columns 9 & 10: Table 3.6.
H-O theory, i.e., both capital and labor intensities of
interregional trade flows behave as predicted by the theory.
4.2 Result Analysis
There are a number of factors that could contribute, at least
partially, to the failure of the H-O theory to predict a region's
trade pattern on the basis of its capital and labor endowments,
including: errors in data estimation, inaccurate measurement of
labor endowments, and capital mobility.
Data Estimation
Beginning with Leamer and Bowen (1981), analysts often
observe that the H-0 theory links three separately observable
phenomena: trade, resource supplies, and technological input
coefficients. A full, valid test of the theory should begin with
separate measures of these concepts. Thus, the first effort to
defend the theory despite the paradoxical findings should stem
from the fact that many of the data employed as the basis of the
Leontief tests are estimated.
I assumed the employment of a sector in a region is
proportional to this sector's output in this region, i.e., any
sector's employment/output ratio is identical across regions.
Because I know all sectors' regional output and the total
employment of these sectors, I am able to obtain employment data
at the regional level.
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However, a sector's employment/output ratio may differ in
different region. Because, to some extent, labor and capital
could substitute for each other in the production process, a
sector may employ more labor in its production in regions in a
case where labor costs less. To support this conjecture, I need
to demonstrate that:(1)there are labor cost differences among
regions; and (2)industries use more labor per unit of output in
low-wage regions.
To measure the differences in wage level among regions, I
compute a wage index for all regions defined in the following way:
wr = sr / er (4.1)
dr = Wr / w (4.2)
where wr = average wage of region r,
sr = total wage spending of all sectors in region r,
er = total employment in region r,
dr = wage index of region r,
w = average wage of the country.
Wage data can be drawn from the IRIO transaction table and total
employment data for each region are readily available in the Japan
Statistical Yearbook. The indices are presented in Table 4.4. It
is clear that there are substantial differences in wage levels
among regions. Kanto, where Tokyo is located, is the most
expensive region in terms of labor cost. In contrast, Okinawa, an
island without much industrial activities, has the cheapest
labor.
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Table 4.4 Regional Wage Index - 1985
Annual Average Regional
Wage Annual Wage
Spending Employment Wage Index
(million yen) (1,000 persons) (yen/person)
1 2 3 4
Hokkaido 7,407,223 2,625 2,821,799 0.96
Tohoku 11,107,736 4,782 2,322,822 0.79
Kanto 71,370,581 22,524 3,168,646 1.08
Chubu 19,776,152 6,289 3,144,562 1.07
Kinki 30,223,278 9,644 3,133,894 1.06
Chugoku 10,536,674 3,800 2,772,809 0.94
Shikoku 5,063,910 2,020 2,506,886 0.85
Kyusyu 14,876,615 6,061 2,454,482 0.83
Okinawa 1,084,649 472 2,297,985 0.78
Total 171,446,818 58,217 2,944,961 1.00
Notes:
Column 1: Source: The 1985 Interregional Input-Output Table of Japan.
Column 2: The Japan Statistical Yearbook 1986, Table 3-8, p. 78.
Column 3: (Column 1 / Column 2)
Column 4: (Entries in Column 3 / Total of Column 3)
In June 1985, the exchange rate between the U.S. dollar and
Japanese Yen was about 1:250.
The next step is to demonstrate that industries tend to
employ more labor per unit of output in regions where labor is
cheaper. The ideal method would be to calculate a sector's
employment/output ratio for each region, but the actual
employment data at the regional level are not available. An
alternative measure of labor involved in production would be wage
spending. Because there are wage differences among regions,
these wage-spending data should be adjusted by a wage index to
reflect employment better. These adjusted wage-spending data by
sector and by region can be considered as a good measure of labor
involved in the production process (Tables 4.5 and 4.6).
It is convenient to elaborate the results in Tables 4.5 and
4.6 by treating the operations of a sector in a region as a "sub-
sector." Because there are 9 regions and 10 sectors, we have 90
"sub-sectors." Among them, 30 are in high-wage regions (Kanto,
Chubu, Kinki). Twenty-five of these 30 have lower adjusted wage
spending per million yen's output than the national average
adjusted wage spending of sectors to whom they belong. Among the
other 60 sub-sectors in low-wage regions, 49 spend more adjusted
wages per million yen's output than the national average. The
above quantitative results demonstrate that industries tend to
use more labor per unit of output in low-wage regions. Thus, the
assumption that a sector's employment/output ratio is constant
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(yen)Table 4.5 Adjusted Wage Intensity (Adjusted Regional Wage-Spending per Million Yen's Output) - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government
Hokkaido 112,773 137,748 268,310 124,180 376,905 138,720 4,351,656 308,508 1,261,991 1,314,998
Tohoku 119,371 115,240 376,490 163,340 461,002 237,440 4,026,076 237,275 1,689,070 1,609,775
Kanto 75,222 18,518 311,978 136,177 412,653 175,518 2,571,407 260,576 983,803 758,489
Chubu 66,331 18,161 298,106 142,923 333,807 179,594 2,700,886 193,275 935,929 848,320
Kinki 55,899 13,828 296,315 149,091 434,150 216,123 2,564,934 249,336 995,032 882,850
Chugoku 94,342 14,271 350,416 106,653 473,487 130,396 3,287,339 239,125 1,138,113 1,095,323
Shikoku 131,757 32,759 425,942 163,950 643,037 186,886 3,741,940 296,839 1,269,654 1,419,630
Kyusyu 108,774 101,700 321,473 130,754 458,933 220,783 3,583,854 334,676 1,359,981 1,564,208
Okinawa 117,164 44,292 332,844 263,302 438,667 139,440 6,058,105 402,973 1,085,975 1,973,267
National 87,385 31,506 313,406 140,297 422,501 187,323 2,927,975 251,703 1,076,542 950,669
Average
Source: Calculated from data in Tables 4.4 and A-21
Adjusted Regional Wage Intensity = Regional Wage Intensity / Regional Wage Index.
(percent)Table 4.6 Adjusted Regional Wage Intensities Compared with National Average
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Constru- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government
1 2 3 4 5 6 7 8 9 10
Hokkaido 1 29 337 -14 -11 -11 -26 49 23 17 38
Tohoku 2 37 266 20 16 9 27 38 -6 57 69
Kanto 3 -14 -41 0 -3 -2 -6 -12 4 -9 -20
Chubu 4 -24 -42 -5 2 -21 -4 -8 -23 -13 -11
Kinki 5 -36 -56 -5 6 3 15 -12 -1 -8 -7
Chugoku 6 8 -55 12 -24 12 -30 12 -5 6 15
Shikoku 7 51 4 36 17 52 0 28 18 18 49
Kyusyu 8 24 223 3 -7 9 18 22 33 26 65
Okinawa 9 34 41 6 88 4 -26 107 60 1 108
N t E ti i the table re resent the vanriatinn of ariiusted renional wane intensity within each sector.oue:
Source: Entries are calculated from data in Table 4.5:
Entry (i,j) = Sector j's Adjusted Wage Intensity in Region i / Sector j's National Average Adjusetd Wage Intensity.
for all regions is problematic.
It would be useful to redistribute employment figures
estimated in Table 3.1 according to the results in Tables 4.5 and
4.6, i.e., increase the employment figure in regions where
industries spend more adjusted wages per unit of output and vice
versa. However, we do not know the exact relationship between
labor and wages.1 As a result, though we know the magnitude of
the differences in wage/output ratio, we cannot determine the
differences in employment/output ratio among regions. Thus, we
cannot adjust the employment estimation and then make further
tests.
Inaccuracy in Measure of Factor Intensities
According to Winston (1979), Leontief (1953) and other
analysts, intending to resolve or evaluate the Leontief paradox,
used a method to measure the amount of labor involved in
production process that is inappropriate. With shift work, not
all workers are involved in production simultaneously; with
seasonal utilization, one labor-year of labor represents more
than one person working in a fraction of the year. The range of
error is large and its distribution among industries could cause
serious biases in measuring labor endowment. This might cause the
paradoxical findings found in many studies.
1. In general, employment of a sector in a region can be obtained by dividing the sector's wage spending in
this region by its average wage in the region. These data are not available.
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Winston argues that the K/L ratio used by Leontief and other
researchers to measure factor endowments, either capital/labor
year, or capital/employment, neglects the variation in time
patterns of input use. Lary (1968) and Jorgenson and Griliches
(1967) have emphasized that factor inputs should be measured as
flows of factor service, instead of stock of factors.
The ratio of the value of an industry's capital stock to the
number of its employees is an inappropriate measure, understating
the K/L ratio if there is multi-shift working. The measure
confuses the sequential sharing of capital between shifts with
simultaneous sharing between the members of a larger crew. The
degree of error in the conventional measure depends on the number
of shifts worked.
With seasonal variations in production and crew size,
traditional measures of factor intensities that rely on labor-
years of labor will understate the labor input because each labor-
year describes more than one person working with the capital stock
over a fraction of one year. For example, if one million yen's
farm machinery is operated by one person for one month each year,
the measured K/L ratio would be 12 million yen per person, instead
of 1 million yen per person. The actual effects of these
mismeasures depend on the extent of variation in shift and
seasonal production patterns among industries and regions.
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A region with rich capital endowment relative to labor,
according to the H-O theory, would concentrate its exports in
products made with high capital intensity (K/L) and its imports in
products made with lower K/L ratio. It is likely that such a
region uses capital more intensively in its export-production
than its import-competing industries. Yet, higher utilization
may cause understating capital intensity in exporting industries.
For example, for a capital-rich region, if each worker uses 6
million yen of capital to make one unit of export products on two
shifts of operation, the K/L ratio of the region's export products
would be 3 million yen per person. In its import competitive
industries, say, a typical worker works with 4 million yen's worth
of capital on a one-shift operation, then the K/L ratio for the
region's competitive imports would be 4 million yen per person,
which is greater than its K/L ratio for exports. Thus, a capital-
rich region may export products with "lower capital intensity"
relative to its competitive imports. Seasonal variation in
utilization of labor may cause similar problems.
Capital Mobility
Economists seem to assume implicitly that capital is
internationally/interregionally immobile when testing the factor
proportions theory; based on weak inequality implications,
Leontief (1953), Baldwin (1971), Leamer (1980), or on strong
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equality implications, Leamer (1984), Maskus (1985), Bowen et al.
(1987). Leamer (1980) has shown that Leontief's (1953) data
concerning the factor content of U.S. trade for 1948 actually
imply that the United States is capital abundant in capital, as
one would expect. However, Leamer also writes that Leontief-type
paradoxical findings do exist in Baldwin's (1971) trade data for
the 1960s.
Gaisford (1995) uses U.S. data for 1967 (Table 4.7) from
Bowen et al. (1987) to illustrate how taking internationally
mobile capital into account could lead analysts to reinterpret
the Leontief-type paradox. Bowen et al. calculate capital stocks
by adding a country's gross domestic investment net of 13.3%
depreciation starting in 1949, and they treat the resultant
capital stocks as if they were "capital endowments" because they
implicitly assumed that capital was internationally immobile.
However, with international capital mobility, these reported
capital stocks must be reinterpreted as endogenous capital
deployment levels. Analysts obtained measures of U.S. direct
exports of capital by deducting (cumulative) foreign long-term
investments in the United States from U.S. long-term investments
in foreign countries. They then calculated the U.S. capital
endowment by adding the direct net export of capital to the
capital deployment level.
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Table 4.7 US Factor Endowments, Factor Deployment Levels and Net Factor Exports, 1967
Capital Total Labor Ratio of Capital to Total Labor
(million dollars) (million person year) (dollars per person year)
1. "World" Factor Endowment 1905647 355893 5355
2. US Deomestic Factor Deployment 785933 76595 10261
3. U.S. National Factor Endowment 834708 76595 10898
4. U.S. Direct Net Exports of Factors 48775 0 -
5. U.S. Indirect Net Exports of Factors 5761 0.764 7537
6. U.S. Overall Exports of Factors 54536 0.764 71344
7. U.S. Indirect-Net-Export to 0.730% 0.998% -
Deployment Ratio
8. U.S. Overall-Net-Export to 6.534% 0.998%
Endowment Ratio
Source: Gaisford (1995), p. 180.
When capital is internationally mobile, Gaisford suggests
that the 1967 data in Table 4.7 do not imply that the United
States had a higher labor endowment relative to capital. Because
the U.S. overall (direct and indirect) net-export-to-endowment
ratio for capital (6.5%) is greater than that for labor (1.0%),
the author claims, the United States is revealed to be capital
abundant relative to labor. This claim drawn from trade data is
indeed consistent with actual endowment data: The U.S. K/L
endowment ratio ($10,898/labor year) is greater than that of the
world ($5,355/labor year). Thus, there is no Leontief-type
trade-endowment paradox.
If data on the direct factor transactions between Japanese
regions are available, we may be able to include factor mobility
in to analysis framework and may resolve some paradoxical
findings presented in Tables 4.1 and 4.3.
4.3 Benefits of Free Trade
A basic proposition of international/interregional trade
theories, including the H-O theory, is that free trade is better
than no trade. First, free trade economies makes better use of
capital endowments than autarkic ones. The line of reasoning
begins with the fact that the exchange of goods and services
between two areas would bring a larger variety of consumption
choices that are beyond each area's domestic production capacity
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to consumers in both areas. Because consumers prefer a greater
variety to a limited choice, from a consumer's point of view the
ideal situation would be one in which the choice is so large that
all consumers can purchase custom-built goods, say cars, with
their exact specifications. Production technology prevents this
almost infinite differentiation. Producing each particular type
of goods requires a certain amount of capital as the fixed cost.
Therefore, from the viewpoint of production efficiency, the best
policy is to produce only one type of good in order to minimize
the required fixed cost. This is part of the rationale behind the
massive production of the famous Ford Model T early this century.
The equilibrium level of product differentiation in the market,
then, is determined by the balance of the two conflicting forces,
i.e., the pursuit of (mass) production efficiency and the demand
of product differentiation, as shown by Dixit and Stiglitz
(1977). Integration of the two economies by international/
interregional trade effectively increases the capital endowment,
which can now be employed in both economies, although the sum of
the amounts of capital endowments in the two economies remain
unchanged. The increase in the integrated capital endowments
makes it possible to increase the level of product
differentiation in the integrated economy. Thus, consumers in
both economies are better off under the free trade environment.
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Second, free trade is beneficial to consumers due to the fact
that it increases the market size if two economies are integrated
through trade and the number of types of goods and services. The
increased variety of goods and services available to consumers
give them a wider selection than before. Because the range of
selection is widened, goods become closer substitutes, and
producers face a more elastic demand for their products. If a
firm increase its prices, it will lose more customers than before
because of the more elastic demand. Conversely, trade
restrictions encourage firms to increase the price because there
are fewer substitutes to their products, and thus, not-so-elastic
demand, than under the free trade condition. Therefore trade
restrictions encourage monopolistic behavior of firms and as a
result, decreases market efficiency.
Third, trade liberalization often encourages improvements in
production efficiency. Import competition forces domestic firms
to reorganize their production lines in a more efficient way.
Many analysts have proven empirically negative relationships
between trade barrier and production efficiency. For example,
Bloch (1974) found that tariff protection in Canada has
contributed to inefficient industrial structures; Carlsson (1972)
found that the reduction of import competition by tariff
protection increases the number of inefficient producers in Sweden.
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Finally, trade liberalization decreases unemployment through
correcting distortion in the labor market. As shown above, trade
liberalization increases the variety of goods and services
available to consumers. The increase in variety makes goods and
services closer substitutes for each other. Demand for each type
of differentiated good becomes more elastic. When demand for a
product becomes more elastic, the subsequent demand for labor
also becomes more elastic (Hicks-Marshall law of derived demand)
As the demand for labor is more elastic, labor becomes cheaper and
firms hire more workers to substitute capital in production.
Therefore, employment in differentiated goods industries
increases for two reasons: a higher demand for products due to
lower price markups; and the production inputs tend to require
more labor than before due to lower wage markups.
If further empirical investigations sufficiently demonstrate
that the H-O theory is an analytical tool powerful enough to
predict correctly the international/interregional trade patterns
in a free-trade environment, we may use the theory as an indicator
to detect the presence of trade barriers and therefore, help
promote free trade policies. Our assumption is that trade
patterns between two regions should be consistent with
theoretical predictions suggested by the H-O theory, if the trade
barriers, explicit or implicit, are insignificant. If we find
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strong facts that contradict the theoretical predictions, we may
claim that there are many important factors that impede free
trade. These factors might take forms less obvious than tariffs
and quotas; thus, without knowing that some kinds of the barriers
exist, they might be neglected. With the diagnosis based on the
theory, we can improve our search for reasons that cause trade
barriers.
The basic conception of comparative advantage of the H-O
theory can also be useful in examining a region's/country's
internal economic structure. By examining a region's factor
endowments, economic planners can identify industries that employ
abundant factors of the region, and these industries should be
encouraged to develop in the region.
4.4 Summary
In this chapter I conduct two rounds of tests. In the first
round of tests, I examine factor contents of the trade flows
between each of the nine regions and the rest of the country
against the theoretical predictions based on regions' factor
endowments, namely, capital and labor endowments. In both rounds
of testing, as expected, I get a mix of results: For a few
regions, both capital and labor contents of their trade flows are
consistent with the theoretical predictions; for some, both
factor contents contradict the theory; the majority of tests,
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however, validate the theoretical predictions on either labor or
capital.
I propose the existence of the "biased trade flows"
phenomena in which the H-O theory is apparently invalidated by the
data representing the trade relationship between one region and
the rest of the country, but when the relationships between
individual regions are examined, the theoretical predictions are
consistent with actual data. On the basis of this scenario, I
improve the testing procedure by examining the trade flows
between two individual regions instead of between a region and the
rest of the country. Yet, the second round of testing does not
bring decisive improvements in testing results.
Although the failure of the H-O theory in predicting
correctly the trade relationships between regions could be caused
chiefly by the flaws in the estimation of the data, I use the test
results, as if they were based on actual, accurate data, to assist
exploring other systematic factors that could contribute to the
failure of the theory. Inappropriate measures of factor
intensities and factor mobility are stressed.
At the end, I discuss a possible implication of the H-O




I form a series of empirical tests of the Heckscher-Ohlin
theory at the interregional level. Following Leontief's (1953)
method, I examine the factor content of the trade flows between
each of the nine regions of Japan and the rest of the country. I
then compare these empirical findings with the theoretical
predictions of the factor contents of these trade flows on the
basis of each region's factor endowments and the theory. Although
only one of the nine tests explicitly validate the theory,
negative conclusions against the theory are not made hastily. I
conduct another round of tests on trade flows between individual
regions to provide more specific tests of the theory. Out of the
tests on the seventy-two pairs of regions, eight behave exactly as
predicted by the theory. In both rounds of tests, the majority of
tests validates one of the two propositions regarding either
labor or capital: The region with the higher K/L ratio of the two
in a Leontief test should have (1)a higher capital intensity and
(2)a lower labor intensity in its outflows than in its inflow
replacements.
Facing the mix of results, I explore various possibilities
to defend the H-O theory: Problems in data estimation, inaccuracy
in factor endowment measures, and the mobilities of production
factors are presented as the main contributors to the failure of
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the theory.
As noted in Chapters 1 and 3 and Appendix 1, there are
obvious shortcomings in data estimation methods, especially for
regional employment figures. These shortcomings may result
because the estimated data sets deviate significantly from the
actual situation, which weakens the legitimacy of the testing and
analysis I conducted. However, the carefully explained test
methodology, especially the additional round of Leontief tests,
provides a clear, useful testing procedure, and it is easy to redo
these tests if better data for Japan or data for other countries/
regions are available.
Besides these causes related to empirical data, there are a
few flaws in the H-O theory that account for the failure of the
theory. The theory fails to recognize that a region's export
commodities are not necessarily products of that regions.
Exports of manufactured goods may have a significant import
component. It is easy to demonstrate: (1) that many exports of
manufactured goods have a more-than-negligible import component,
and (2) that the import component of the exports of different
regions are different.
Second, it is important to be aware that the availability of
production factors does not necessarily ensure their use. Of two
regions with equal K/L ratios, one may be relatively capital-
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abundant if its capital is used on a three-shift operation basis
and the other region's capital is used on a one-shift operation
basis. As a result, the K/L ratio of a region may not reflect
accurately the amount of factors, e.g. capital and labor,
involved in the production processes.
Third, in some regions a relative abundance of certain
factors may be more than offset by an even larger demand for the
products whose production requires these factors. On the other
hand, a region may export its relatively scarce, defined by K/L
ranking, factor because of the very low demand for this factor
within the region. Hokkaido has the highest K/L ratio among the
nine regions, i.e., it is considered to be the most labor-scarce
region (Table 4.1). Yet its outflows are labor intensive and it
is the largest supplier of the migration flows (Table 3.8). This
trend suggests a low demand for labor in Hokkaido. The declining
labor demand might be caused by continuously improving
technologies in agriculture, forestry, and fishery industries,
which happen to be Hokkaido's specialization industries. In this
case, the H-O theory is not capable of capturing the leading
factors that determine a region's trade patterns.
Last, a region may export as well as import goods and
services that incorporate virtually identical factors of
production in almost identical proportions. Consider the large
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amount of consumer products among regions. It would be difficult
to identify large differences in factor intensity embodied in the
production of these goods in different regions. Yet, it is common
that a same region is simultaneously buying and selling the same
kinds of goods. Product differentiation in response to consumer
preferences and economy of scale may explain this type of trade
better than the H-O theory.
The persistence of paradoxical findings in the interregional
tests of the Heckscher-Ohlin theory should be within our
expectation. These paradoxes probably indicate that the
assumptions that underlie the H-0 theory made the theoretical
framework deviate too much from the reality of real-world
economies. Many factors that the H-O theory ignores, such as
factor mobility, economies of scale, differences in technology
and tastes, may have as much influence on a country's/region's
production and trade behavior as capital and labor endowments do.
Although the line of reasoning of the H-O theory is sound, when we
use only capital and labor endowments to interpret the trade
between countries and regions, which is also determined by other
factors as well, we may or may not find the actual data consistent
with the theory.
A more powerful model needs to include especially
technological differences, home bias, and diversification. Of
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course, not all international/interregional trade can be
explained without reference to economies of scale and product
differentiation.
These comments are not meant to be an indiscriminate
rejection of the H-O theory, but they suggest that the theory has
serious flaws and limitations. The H-O theory is a purely
abstract framework that allows analysts to integrate
international and interregional trade with the structure of
domestic production and exchange. The very fact that it deviates
from reality empowers it to serve this purpose. Otherwise,
because reality is very complex, analysts would be swamped with




ESTIMATION OF EMPLOYMENT AND CAPITAL STOCK DATA
Both data sets, employment and capital stock, required to
calculate capital/labor ratios of regions need to be
disaggregated from national figures to regional ones, as
explained in Chapter 2.
Employment
In the Japan Statistical Yearbook (JSY) 1986, there are
employment data for 13 industries at prefectural level (Table
A-1). First, I aggregate these data from the 47 prefectures to 9
regions. These 9-region, 13-industry employment data are shown in
Table A-2.
Because JSY uses a different industrial classification
system, 9-region data for some of the 10 sectors used in the IRIO
table cannot be derived directly from Table A-2. Combining data
for agriculture, forestry, and fishery, we get employment for
Sector 10. Data for Sector 20 (mining), Sector 70 (construction),
and Sector 80 (utilities) can be directly drawn from Table A-2.
Data for other sectors are unavailable because of the differences
in the two classification systems used in JSY and IRIO tables.
These differences are shown in Figure 1.
Compilation of Employment Data at National Level
As explained above, national employment data for Sectors 30,
40, 50, 60, 90, and 100 have to be estimated. In JSY, employment
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(1,000 persons)Table A-1 Employment by Prefecture by Industry
Region/ Agri- Construct- Manufac- Transpor- Finance Real Govern-
Prefecture culture Forestry Fishery Mining tion turing Utilities tation Trade Insurance Eastate Services ment Total



























































































































































































































































































































































79.0 247.0 5.1 54.0 166.0 21.0 3.1 158.0 25.0 846.0
Table A-1 Employment by Prefecture by Industry (continued) (1,000 persons)
Region/ Agri- Construct- Manufac- Transpor- Finance Real Govern-
Prefecture culture Forestry Fishery Mining tion turing Utilities tation Trade Insurance Eastate Services ment Total
Kinki 367.0 10.5 24.4 4.3 798.0 2,627.0 60.6 618.0 2,455.0 319.0 102.4 1,947.0 276.0 9,644.0
Fukui 37.0 0.7 2.6 0.8 42.0 125.0 4.6 23.0 85.0 11.0 1.0 85.0 11.0 429.0
Shiga 45.0 0.8 1.2 0.6 45.0 187.0 2.9 33.0 99.0 13.0 3.4 102.0 20.0 553.0
Kyoto 54.0 1.6 1.2 0.2 85.0 316.0 5.6 69.0 315.0 31.0 11.0 268.0 39.0 1,197.0
Osaka 31.0 0.4 1.6 0.8 341.0 1,116.0 26.0 266.0 1,133.0 143.0 55.0 784.0 91.0 4,008.0
Hyogo 96.0 1.7 10.0 1.7 205.0 636.0 14.0 165.0 591.0 84.0 25.0 487.0 76.0 2,406.0
Nara 31.0 3.1 42.0 143.0 4.4 31.0 125.0 21.0 4.4 123.0 23.0 551.0
Wakayama 73.0 2.2 7.8 0.2 38.0 104.0 3.1 31.0 107.0 16.0 2.6 98.0 16.0 500.0
Chugoku 421.0 10.6 35.0 7.4 375.0 880.0 22.8 237.0 792.0 95.9 17.9 754.0 150.0 3,800.0
Tottori 58.0 1.4 2.9 0.1 31.0 64.0 1.3 16.0 67.0 8.5 1.3 63.0 15.0 329.0
Shimane 69.0 2.6 6.8 0.7 52.0 77.0 2.5 19.0 75.0 8.4 1.2 82.0 16.0 412.0
Okayama 111.0 1.9 2.9 3.2 86.0 248.0 5.1 58.0 183.0 24.0 3.8 180.0 29.0 937.0
Hiroshima 98.0 2.8 7.4 1.5 126.0 339.0 8.8 87.0 315.0 37.0 8.0 274.0 55.0 1,360.0
Yamaguchi 85.0 1.9 15.0 1.9 80.0 152.0 5.1 57.0 152.0 18.0 3.6 155.0 35.0 762.0
Shikoku 281.0 9.8 41.7 2.5 197.0 382.0 9.8 117.0 430.0 49.9 9.7 416.0 76.0 2,020.0
Tokushima 58.0 2.9 7.2 0.3 41.0 77.0 2.1 21.0 76.0 7.9 1.3 81.0 14.0 390.0
Kagawa 63.0 0.3 6.5 0.7 41.0 110.0 2.5 31.0 114.0 14.0 2.4 97.0 20.0 502.0
Ehime 97.0 2.6 18.0 0.3 68.0 148.0 3.9 42.0 149.0 19.0 3.2 143.0 25.0 718.0
Kochi 63.0 4.0 10.0 1.2 47.0 47.0 1.3 23.0 91.0 9.0 2.8 95.0 17.0 410.0
Kyusyu 824.0 20.9 102.2 17.1 601.0 917.0 34.6 355.0 1,424.0 161.0 35.2 1,297.0 270.0 6,061.0
Fukuoka 129.0 1.3 10.0 5.7 228.0 337.0 13.0 143.0 571.0 66.0 18.0 471.0 90.0 2,086.0
Saga 71.0 0.6 11.0 0.1 38.0 78.0 2.3 20.0 88.0 11.0 1.7 82.0 18.0 421.0
Nagasaki 84.0 1.4 32.0 4.7 70.0 89.0 5.1 41.0 163.0 18.0 2.2 152.0 37.0 700.0
Kumamoto 168.0 4.5 17.0 2.7 75.0 127.0 4.2 46.0 187.0 24.0 3.6 180.0 35.0 873.0
Oita 91.0 2.6 11.0 1.4 55.0 81.0 3.5 36.0 125.0 12.0 2.1 129.0 26.0 574.0
Miyazaki 105.0 6.6 8.2 0.8 56.0 83.0 2.3 24.0 116.0 12.0 2.8 113.0 26.0 557.0
Kagoshima 176.0 3.9 13.0 1.8 79.0 122.0 4.2 45.0 174.0 18.0 4.8 170.0 38.0 850.0
Okinawa 47.0 0.2 3.2 0.3 67.0 32.0 3.7 30.0 119.0 13.0 4.0 121.0 31.0 472.0
Source: Japan Statistical Yearbook 1986, Table 3-7, pp. 78-79.
(1,000 persons)Table A-2 Employment by Region by Industry - 1985
Agricul- Construc- Manufac- Transpor- Finance Real Govern-
ture Forestry Fishery Mining tion turing Utilities tation Trade Insurance Estate Services ment Total
Hokkaido 241.0 24.0 71.0 20.0 320.0 278.0 14.0 194.0 628.0 75.0 21.0 587.0 149.0 2,622.0
Tohoku 860.0 28.3 71.3 11.1 463.0 892.0 27.0 255.0 976.0 109.0 19.1 886.0 183.0 4,780.8
Kanto 1,425.0 22.5 46.8 25.1 1,936.0 5,822.0 122.9 1,388.0 5,205.0 755.0 240.8 4,765.0 715.0 22,469.1
Chubu 378.0 12.1 39.9 6.9 543.0 1,982.0 36.3 345.0 1,426.0 166.0 33.8 1,153.0 166.0 6,288.0
Kinki 367.0 10.5 24.4 4.3 798.0 2,627.0 60.6 618.0 2,455.0 319.0 102.4 1,947.0 276.0 9,609.2
Chugoku 421.0 10.6 35.0 7.4 375.0 880.0 22.8 237.0 792.0 95.9 17.9 754.0 150.0 3,798.6
Shikoku 281.0 9.8 41.7 2.5 197.0 382.0 9.8 117.0 430.0 49.9 9.7 416.0 76.0 2,022.4
Kyusyu 824.0 20.9 102.2 17.1 601.0 917.0 34.6 355.0 1,424.0 161.0 35.2 1,297.0 270.0 6,059.1
Okinawa 47.0 0.2 3.2 0.3 67.0 32.0 3.7 30.0 119.0 13.0 4.0 121.0 31.0 471.4
Total 4,844.0 138.9 435.5 94.8 5,300.0 13,812.0 331.7 3,539.0 13,455.0 1,743.8 483.9 11,926.0 2,016.0 58,120.6
Source: Japan Statistical Yearbook 1986, Table 3-7, p. 78.
data for 74 industries at national level are available and 10-
sector data are assembled from them in Table A-3.
Estimation of Employment Data at Regional Level
In order to estimate the regional employment data, we have to
link national employment with a variable that is available at
regional level and has an relevant relationship with
employment,i.e., the magnitude of the indicator should be
proportional to the scale of employment. Given the nature of this
study, there are two possible candidates: Wages and output,
though both have disadvantages.
Output data by sector by region can be obtained directly from
the IRIO transaction table. We could assume the employment of a
sector in a region is proportional to the output of this sector in
this region. Because we know the output of each sector in each
region and employment of each sector at national level, we are
able to obtain employment data at regional level. This idea is
expressed in the following formula:
Oir
eir = -- X ei (A.1)
oi
where eir = sector i's employment in region r;
Oir = sector i's output in region r;
o= sector i's output in the country,
e= sector i's employment in the country.
However, this assumption implies that employment/output
ratios are identical for any sector i in all the nine regions.
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Table A-3 Employment by Sector - 1985
Code Sector Employment
10 Agriculture, Forestry, & Fishery 5,418
20 Mining 95
30 Food & Drink Manufacturing 1,280
40 Metal Manufacturing 1,907
50 Machinery Manufacturing 4,760
60 Other Manufacturings 5,865
70 Construction 5,300
80 Utilities 332
90 Trade & Transportation 13,794
100 Finance, Service, Government, etc. 19,362
Total 58,113
Source: Japan Statistical Yearbook 1986, Table 3-5,
(1,000 persons)
pp. 74-75.
Yet differences in this ratio across regions can reflect, to some
extent, their differences in labor endowment. By using this
method, we would lose an indicator that could be used to assess a
region's labor endowment.
The second possible variable is wage spending by sector by
region, which could be extracted from the IRIO transactions
table. If we have a sector's average wages in each region, which
are supposed to be different from region to region within any
sector, we can distribute the sector's total employment to the
nine regions by the same method expressed in Equation (A.1).
Using wage spending does not involve output and, therefore,
avoids the assumption that employment/output ratios are identical
within each sector.
There are two ways to obtain the average wages. First, the
national average wages for industries can be drawn from the JSY.
Then regional average wages for each sector could be estimated by
adjusting the national averages by each region's wage index.1
However, these national wages based on JSY do not match with the
wage spending in the IRIO transaction table. If we calculate the
product of sector i's national average wage (from JSY) and its
national employment (from JSY), we would get sector i's wage
spending in the country, but figures calculated in this manner are
1. Refer to Section 4.2 for the calculation of regional wage index.
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different from those shown in the IRIO transaction table. As a
result, if we use regional wages obtained on this basis,
calculated employment for sectors at regional level will not sum
to these sector's national employment figures. Besides the above
problem, national average wages for a few sectors have to be
estimated.
The other way to assemble wage data is to use wage-spending
(from the IRIO table) and (national) employment data to calculate
the national average wage for sectors and then obtain average
wages for each region. However, national average wages obtained
in this manner are very different from the numbers given in the
JSY.
As stated above, using wage data to estimate employment data
is a complex process that will cause large inaccuracies. In
contrast, using regional outputs for the proxy is a straight-
forward method. Moreover, although we cannot use the employment/
output ratio to measure regions' labor endowments by using output
for our estimation, the ratio is only one of these measures.
There are some alternative indicators like capital/employment,
which is widely used in measuring labor endowments. I therefore
decided to use output data as the basis of the employment
estimation.
Outputs by sector by region taken from the IRIO transaction
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tables are shown in Table A-4. Distribution of output among
sectors and regions are presented in Table 3.3 and 3.4 in the main
text. Using Equation (1), I assign the total employment of a
sector to nine regions according to their shares of output (Table
3.1).
Capital Stock
For employment, we have data for a few sectors at the
regional level. For capital stock, however, regional-level data
are not available for any sector. The Economic Planning Agency of
Japan estimates capital stocks for private enterprises every year
at the national level; however, EPA's local bureaus do not do the
comparable work at the regional level. I therefore have to
estimate the entire data set. Moreover, capital-stock data are
not complete at the national level for all 10 sectors since the
EPA only estimates data for private enterprises, not for the
public sector. I therefore also have to estimate these data.
Capital Stock Data at National level
In the JSY, gross capital stock figures for private
enterprises by industry are estimated by the Economic Planning
Agency (Table A-5). Note that industry classifications used in
JSB and IRIO Table are somewhat different. As a result, I cannot
take capital stock for all the ten sectors, which is my unit of
analysis, directly from the JSY. Capital stocks for Sector 10
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Table A-4 Output by Region by Sector - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Constru- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
Hokkaido 2,047,213 748,073 976,262 697,706 612,985 2,459,018 217,884 503,048 1,500,016 2,646,023 12,408,228
Tohoku 2,860,361 574,818 1,085,425 1,323,324 2,659,758 3,287,434 397,486 1,681,646 1,796,764 3,733,075 19,400,091
Kanto 4,346,373 5,491,923 4,721,141 15,051,653 21,079,698 31,643,638 2,252,585 4,586,632 16,974,551 32,223,746 138,371,940
Chubu 1,594,839 1,938,215 1,419,956 6,087,825 9,084,875 12,502,418 530,208 1,924,054 4,393,842 6,945,858 46,422,090
Kinki 1,397,976 2,419,766 1,971,275 9,370,862 7,317,505 15,857,742 876,774 2,224,491 6,817,015 11,460,148 59,713,554
Chugoku 1,091,282 2,118,461 810,464 5,089,049 2,615,129 7,931,369 336,336 1,077,078 2,131,981 3,806,015 27,007,164
Shikoku 843,758 562,928 435,673 573,610 725,964 3,238,576 169,585 422,549 968,060 1,745,823 9,686,526
Kyusyu 2,695,211 1,094,357 1,570,065 3,561,234 2,365,572 5,042,352 500,763 1,276,637 3,016,178 5,083,593 26,205,962
Okinawa 115,866 144,669 120,375 65,381 58,312 336,652 34,601 84,670 254,571 364,898 1,579,995
Total 16,992,879 15,093,210 13,110,636 41,820,644 46,519,798 82,299,199 5,316,222 13,780,805 37,852,978 68,009,179 340,795,550
Source: The 1985 Interregional Input-Output Table of Japan.
(million yen)




Agriculture, Forestry, Fishery 76,731
Mining 2,106





















Trade (wholesale & retail)* 43,688
Transport* 43,662
Finance, Service, Government, etc. 97,036
Finance & Insurance 11,237
Real Estate 11,895
Communication 9,477





Source: Japan Statistical Yearbook 1987, Table 11-5, p. 380.
through 80 can be either drawn or calculated directly from figures
given in the JSY.
However, data for Sector 90, trade and transport, and
Sector 100, others, have to involve some estimation. In the JSY,
trade (wholesale & retail) and eating & drinking places are bound
together; however, trade is listed together with transport as
Sector 90 and eating & drinking places is placed in Sector 100.
In addition to this, transport and communication, which are in one
industry in JSY, are in separate sectors in IRIO Table. So I need
to estimate separate capital stock figures for (1)trade,
(2)eating & drinking places, (3)transport, and (4)communication
from data given in the JSY.
Because no other good specific indicators are available to
disaggregate the national capital stock for these four
industries, I choose employment data as the basis of estimation.
I assume the K/L ratios for all the subindustries within each
industry in Table A-5 are identical. This implies that each sub-
industry has the same share of capital stock as it does for
employment. Mathematically,
ej
ci= -- -x c
e
where ci = estimated capital stock of the ith subindustry,
ej = total employment for the ith subindustry,
c = capital stock of the entire industry,
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e = employment of the entire industry.
Take transport industry as an illustrative example.
et 2907
ct =---- x cte = -------- x 53193 = 43662 (billion yen)
etc 3538
Where ct =captial stock of transport subindustry,
et =employment of trasnport subindustry,
etc = employment of the industry of transport and
communication,
ctc= capital stock of the industry of transport and
communication,
In addition, capital-stock data of the public sector are not
covered by the JSY data. Because the public sector is placed in
Sector 100 in the IRIO tables, along with finance, insurance,
service, etc., I assume the public-sector K/L ratio is the same as
the rest of Sector 100. Thus, I can assign a hypothetical capital
stock to the public sector. Capital stock for all sectors are
summarized in Table A-6.
Capital Stock at Regional Level
The next step is to obtain capital-stock data for each
sector in each region. Unfortunately, these data are not
directly available anywhere. EPA estimates annually national
data for these, but not for regions. I therefore have to estimate
regional capital-stock data.
Fortunately, there is a variable, the depreciation of fixed
capital (DFC) in 1985, which is more relevant to capital-stock
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Table A-6 Gross Capital Stock by Sector - 1985
(billion yen; Installation Base)
Code Sector Capital Stock
10 Agriculture, Forestry, & Fishery 76,731
20 Mining 2,106
30 Food & Drink Manufacturing 14,196
40 Metal Manufacturing 39,348
50 Machinery Manufacturing 57,626
60 Other Manufacturings 74,022
70 Construction 19,474
80 Utilities 39,692
90 Trade & Transportation 87,350
100 Finance, Service, Government, etc. 97,036
Total 507,581
Source: Table A-5.
distribution among regions than employment or output. DFC of
each sector in each region can be extracted directly from the IRIO
transaction table. Again I assume that, within each sector, the
rates of DFC/capital-stock ratios are identical for all nine
regions. In other words, a region's capital stock is proportional
to its DFC in 1985. Thus, sector i's capital stock in region r
can be estimated by the following equation:
dir
cir =---- x cr
dr
where cir = Sector i's capital stock in region r,
dir = Sector i's capital depreciation in region r,
di = Sector i's capital depreciation in the country,
cr = Sector r's capital stock in the country.
DFC data are shown in Table A-7. Calculated capital stock
data are shown in Table A-8.
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Table A-7 Capital Depreciation by Sector by Region - 1985
Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa Total
Agriculture, Forestry, & Fishery
Mining

















































































18,304,337 4,791,289 7,324,727 2,717,220 1,339,567













































(billion yen)Table A-8 Capital Stock by Region by Sector - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Construc- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
Hokkaido 11,504 275 938 606 416 1,565 1,133 1,396 3,396 4,271 25,500
Tohoku 13,723 228 1,211 1,170 2,288 2,705 1,563 6,348 4,978 6,935 41,149
Kanto 19,295 613 5,401 15,385 29,712 30,664 7,653 12,571 38,469 42,460 202,223
Chubu 6,194 170 1,400 6,039 9,125 11,490 1,866 4,207 9,160 8,773 58,424
Kinki 4,677 183 2,069 8,726 9,426 14,818 2,998 8,075 15,930 15,610 82,512
Chugoku 4,849 163 949 4,087 3,128 6,043 1,348 2,536 5,102 5,467 33,672
Shikoku 3,839 100 563 445 1,022 2,552 721 1,383 2,203 3,203 16,031
Kyusyu 12,172 354 1,557 2,847 2,482 4,001 1,900 2,962 7,415 9,549 45,239
Okinawa 478 21 107 43 26 185 294 214 699 770 2,837
Total 76,731 2,106 14,196 39,348 57,626 74,022 19,474 39,692 87,350 97,036 507,581
Source: Calculated from data in Tables A-6 and A-7.
Appendix 2
SECTOR AND REGION AGGREGATION
Sector Aggregation
Sector Code Industries included
Agriculture, 10 edible crops, inedible crops, livestock raising,
Fishery &and sericulture,agricultural services silviculture
Forestry logs, minor forest products (inc. haunting), marine
fisheries,inland water fisheries
Mining 20 iron and ore mining, non-ferrous metal ores,
materials for ceramics, gravel and quarry,
other non-metal ores, coal and lignite, crude
petroleum, natural gas
Food & Drink 30 slaughtering and meat processing, meat and
Manufacturing dairy farm products, marine foods, grain
milling and flour, agricultural products,
other foods, alcoholic drinks, non-alcoholic
drinks, feeds and organic fertilizers, tobacco
Metal 40 iron and steel products, non-ferrous metals
Manufacturing and metal products, metal products for
construction, metal production for
architecture, heating and cooking apparatus,
other metal products
Machinery 50 general industrial machinery, special
Manufacturing industrial machinery, office machines,
machinery for service industry, household
electric equipment, electrical equipment,
transportation equipment, precision
instruments, repair of machinery
Other 60 toy, sporting and athletic goods,miscellaneous
Manufacturing manufacturing products
Construction 70 new construction, repair of construction,
public utility construction, other civil
engineering and construction
utility 80 electricity, gas, steam and hot water supply,
water supply, sanitary services
Trade and 90 wholesale trade, retail trade; railway
Transportation transport, road transport, ocean transport,
air transport, transport services
Others 100 financial services, insurance services, real
estate, house rent, postal services,
telecommunication, broadcasting, public
administration, education, research, medical
services and health, social security, business
services, personal services, office supplies
Source: The 1985 Interregional Input-Output Tables of Japan.
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Region Aggregation
Region Code Prefectures included
Hokkaido 1 Hokkaido
Tohoku 2 Aomori, Iwate, Miyagi, Akita, Yomagata, Fukushima
Kanto 3 Ibaraki, Tochigi, Gumma, Saitama, Chiba, Tokyo,
Kanagawa, Niigata, Yamanachi, Nagano, Shizuoka
Chubu 4 Toyoma, Ishikawa, Gifu, Achi, Mie
Kinki 5 Fukui, Shiga, Koyto, Osaka, Hyogo, Nara, Wakayama
Chugoku 6 Tottori, Shimane, Okayama, Hiroshima, Yamaguch
Shikoku 7 Tokushiwa, Kagawa, Ehime, Kochi
Kyusyu 8 Fukuoka, Saga, Nagasaki, Kumatomo, Oita, Miyazaki,
Kagoshima
Okinawa 9 Okinawa





Table A-9 Capital and Labor Requirements
Lapital Labor
Requirements per Requirements per
Million Yen's Million Yen's
Output of Sector Output of Sector
Region Sector Output Capital Stock Employment in Column 2 in Column 2
(billion yen) (1,000 persons) (billion yen) (labor year)
1 2 3 4 5 6 7
Hokkaido 10 2,047,213 11,504 336.0 5.6193 0.1641
Hokkaido 20 748,073 275 20.0 0.3676 0.0267
Hokkaido 30 976,262 938 97.4 0.9608 0.0998
Hokkaido 40 697,706 606 33.5 0.8686 0.0480
Hokkaido 50 612,985 416 66.8 0.6786 0.1090
Hokkaido 60 2,459,018 1,565 184.5 0.6364 0.0750
Hokkaido 70 217,884 1,133 320.0 5.2000 1.4687
Hokkaido 80 503,048 1,396 14.0 2.7751 0.0278
Hokkaido 90 1,500,016 3,396 575.4 2.2640 0.3836
Hokkaido 100 2,646,023 4,271 792.8 1.6141 0.2996
Tohoku 10 2,860,361 13,723 959.6 4.7976 0.3355
Tohoku 20 574,818 228 11.1 0.3966 0.0193
Tohoku 30 1,085,425 1,211 131.5 1.1157 0.1212
Tohoku 40 1,323,324 1,170 77.3 0.8841 0.0584
Tohoku 50 2,659,758 2,288 352.4 0.8602 0.1325
Tohoku 60 3,287,434 2,705 299.7 0.8228 0.0912
Tohoku 70 397,486 1,563 463.0 3.9322 1.1648
Tohoku 80 1,681,646 6,348 27.0 3.7749 0.0161
Tohoku 90 1,796,764 4,978 837.5 2.7705 0.4661
Tohoku 100 3,733,075 6,935 1,359.1 1.8577 0.3641
Kanto 10 4,346,373 19,295 1,494.3 4.4393 0.3438
Kanto 20 5,491,923 613 25.1 0.1116 0.0046
Kanto 30 4,721,141 5,401 418.5 1.1440 0.0886
Kanto 40 15,051,653 15,385 643.0 1.0221 0.0427
Kanto 50 21,079,698 29,712 2,042.9 1.4095 0.0969
Kanto 60 31,643,638 30,664 2,110.5 0.9690 0.0667
Kanto 70 2,252,585 7,653 1,936.0 3.3974 0.8595
Kanto 80 4,586,632 12,571 122.9 2.7408 0.0268
Kanto 90 16,974,551 38,469 5,787.7 2.2663 0.3410
Kanto 100 32,223,746 42,460 8,581.8 1.3177 0.2663
Chubu 10 1,594,839 6,194 430.0 3.8838 0.2696
Chubu 20 1,938,215 170 6.9 0.0877 0.0036
Chubu 30 1,419,956 1,400 127.1 0.9859 0.0895
Chubu 40 6,087,825 6,039 262.5 0.9920 0.0431
Chubu 50 9,084,875 9,125 888.7 1.0044 0.0978
(Table A-9, continued)
1 2 3 4 5 6 7
Chubu 60 12,502,418 11,490 841.7 0.9190 0.0673
Chubu 70 530,208 1,866 543.0 3.5194 1.0241
Chubu 80 1,924,054 4,207 36.3 2.1865 0.0189
Chubu 90 4,393,842 9,160 1,512.2 2.0847 0.3442
Chubu 100 6,945,858 8,773 1,867.1 1.2631 0.2688
Kinki 10 1,397,976 4,677 401.9 3.3456 0.2875
Kinki 20 2,419,766 183 4.3 0.0756 0.0018
Kinki 30 1,971,275 2,069 178.0 1.0496 0.0903
Kinki 40 9,370,862 8,726 407.9 0.9312 0.0435
Kinki 50 7,317,505 9,426 722.5 1.2881 0.0987
Kinki 60 15,857,742 14,818 1,077.6 0.9344 0.0680
Kinki 70 876,774 2,998 798.0 3.4194 0.9102
Kinki 80 2,224,491 8,075 60.6 3.6300 0.0272
Kinki 90 6,817,015 15,930 2,368.2 2.3368 0.3474
Kinki 100 11,460,148 15,610 3,109.6 1.3621 0.2713
Chugoku 10 1,091,282 4,849 466.6 4.4434 0.4276
Chugoku 20 2,118,461 163 7.4 0.0769 0.0035
Chugoku 30 810,464 949 82.5 1.1709 0.1018
Chugoku 40 5,089,049 4,087 249.8 0.8031 0.0491
Chugoku 50 2,615,129 3,128 291.2 1.1961 0.1114
Chugoku 60 7,931,369 6,043 607.8 0.7619 0.0766
Chugoku 70 336,336 1,348 375.0 4.0079 1.1150
Chugoku 80 1,077,078 2,536 22.8 2.3545 0.0212
Chugoku 90 2,131,981 5,102 835.2 2.3931 0.3917
Chugoku 100 3,806,015 5,467 1,164.6 1.4364 0.3060
Shikoku 10 843,758 3,839 332.5 4.5499 0.3941
Shikoku 20 562,928 100 2.5 0.1776 0.0044
Shikoku 30 435,673 563 49.1 1.2923 0.1127
Shikoku 40 573,610 445 31.1 0.7758 0.0542
Shikoku 50 725,964 1,022 89.4 1.4078 0.1231
Shikoku 60 3,238,576 2,552 274.5 0.7880 0.0848
Shikoku 70 169,585 721 197.0 4.2516 1.1617
Shikoku 80 422,549 1,383 9.8 3.2730 0.0232
Shikoku 90 968,060 2,203 419.4 2.2757 0.4332
Shikoku 100 1,745,823 3,203 590.8 1.8347 0.3384
Kyusyu 10 2,695,211 12,172 947.1 4.5162 0.3514
Kyusyu 20 1,094,357 354 17.1 0.3235 0.0156
Kyusyu 30 1,570,065 1,557 181.1 0.9917 0.1153
Kyusyu 40 3,561,234 2,847 198.0 0.7994 0.0556
Kyusyu 50 2,365,572 2,428 298.3 1.0264 0.1261
Kyusyu 60 5,042,352 4,001 437.6 0.7935 0.0868
(Table A-9, continued)
1 2 3 4 5 6 7
Kyusyu 70 500,763 1,900 601.0 3.7942 1.2002
Kyusyu 80 1,276,637 2,962 34.6 2.3202 0.0271
Kyusyu 90 3,016,178 7,415 1,338.2 2.4584 0.4437
Kyusyu 100 5,083,593 9,549 1,761.6 1.8784 0.3465
Okinawa 10 115,866 478 50.4 4.1255 0.4350
Okinawa 20 144,669 21 0.3 0.1452 0.0021
Okinawa 30 120,375 107 14.8 0.8889 0.1229
Okinawa 40 65,381 43 3.9 0.6577 0.0597
Okinawa 50 58,312 26 7.8 0.4459 0.1338
Okinawa 60 336,652 185 31.1 0.5495 0.0924
Okinawa 70 34,601 294 67.0 8.4969 1.9364
Okinawa 80 84,670 214 3.7 2.5275 0.0437
Okinawa 90 254,571 699 120.2 2.7458 0.4722
Okinawa 100 364,898 770 134.6 2.1102 0.3689
Sou rce:
Column 3: Table A-4.
Column 4: Table A-8.
Column 5: Table 3.1.
Column 6: Column 3 x Column 4.
Column 7: Column 3 x Column 5.
Table A-10 Leontief Test Result
Requirements per Million Yens of
Direct and Indirect Outflows of Inflows of Outflows and Inflow Replacements
Requirements per Million Sector in Sector in of Average (1985) CompositionColumn 2 per Column 2 per
Yens of Final Output of Million Yens of Million Yens of Capital Labor
Sector in Column 2 Total Outflows Total Inflows of Inflow Inflowof Region in Region inRelc-epa-
Region Sector capital labor Column I Column 1 Outflows Rplace- Outflows Replace-
(million yen) (labor year) (yen) (yen) (million yen) (million yen) (labor year) (labor year)
1 2 3 4 5 6 7 8 9 10
1 Hokkaido 10 7.0151 0.2649 198,078 56,081 1,389,536 393,414 0.0525 0.0149
2 Hokkaido 20 1.2016 0.1281 24,151 1,581 29,020 1,900 0.0031 0.0002
3 Hokkaido 30 3.9292 0.2585 157,673 61,513 619,531 241,697 0.0408 0.0159
4 Hokkaido 40 2.0933 0.1661 61,576 137,167 128,897 287,132 0.0102 0.0228
5 Hokkaido 50 1.1618 0.1767 38,894 119,885 45,187 139,282 0.0069 0.0212
6 Hokkaido 60 1.7341 0.1789 282,459 415,298 489,811 720,168 0.0505 0.0743
7 Hokkaido 70 5.9674 1.5715 0 0 0 0 0.0000 0.0000
8 Hokkaido 80 3.5003 0.1452 886 261 3,103 914 0.0001 0.0000
9 Hokkaido 90 2.9521 0.4935 169,161 144,607 499,380 426,894 0.0835 0.0714
10 Hokkaido 100 2.2435 0.3932 67,122 63,607 150,589 142,702 0.0264 0.0250
11 Tohoku 10 5.7792 0.4398 159,257 37,255 920,378 215,304 0.0700 0.0164
12 Tohoku 20 1.1753 0.1299 6,319 3,001 7,427 3,527 0.0008 0.0004
13 Tohoku 30 3.1749 0.3001 55,601 49,238 176,528 156,326 0.0167 0.0148
14 Tohoku 40 1.7894 0.1489 98,077 127,919 175,499 228,898 0.0146 0.0190
15 Tohoku 50 1.4014 0.2091 217,614 171,530 304,964 240,382 0.0455 0.0359
16 Tohoku 60 1.8244 0.2022 197,507 357,644 360,332 652,486 0.0399 0.0723
17 Tohoku 70 4.5933 1.2578 0 0 0 0 0.0000 0.0000
18 Tohoku 80 4.3057 0.1062 129,255 18,973 556,532 81,692 0.0137 0.0020
19 Tohoku 90 3.4048 0.5702 93,363 148,115 317,881 504,302 0.0532 0.0845
20 Tohoku 100 2.4283 0.4534 43,007 86,325 104,435 209,623 0.0195 0.0391
21 Kanto 10 5.4181 0.4461 19,723 47,109 106,861 255,241 0.0088 0.0210
22 Kanto 20 1.0663 0.1204 488 4,598 520 4,903 0.0001 0.0006
23 Kanto 30 2.7082 0.2402 34,842 42,835 94,360 116,006 0.0084 0.0103
24 Kanto 40 2.1914 0.1445 106,701 159,705 233,825 349,978 0.0154 0.0231
25 Kanto 50 2.5275 0.2125 227,769 218,181 575,687 551,452 0.0484 0.0464
26 Kanto 60 1.8705 0.1666 286,296 322,138 535,516 602,559 0.0477 0.0537
27 Kanto 70 4.3146 0.9631 0 0 0 0 0.0000 0.0000
28 Kanto 80 3.3891 0.1122 10,305 38,930 34,924 131,938 0.0012 0.0044
29 Kanto 90 2.9807 0.4461 165,703 103,308 493,911 307,930 0.0739 0.0461
30 Kanto 100 1.9628 0.3583 148,173 63,197 290,834 124,043 0.0531 0.0226
31 Chubu 10 4.5991 0.3460 13,079 26,399 60,154 121,412 0.0045 0.0091
32 Chubu 20 0.8370 0.1031 2,059 3,637 1,723 3,044 0.0002 0.0004
33 Chubu 30 2.1230 0.1961 38,125 35,940 80,940 76,301 0.0075 0.0070
34 Chubu 40 1.8343 0.1175 163,566 146,528 300,030 268,776 0.0192 0.0172
35 Chubu 50 1.7828 0.1863 214,800 231,798 382,945 413,249 0.0400 0.0432
36 Chubu 60 1.5979 0.1415 401,808 307,511 642,048 491,372 0.0569 0.0435
37 Chubu 70 4.1744 1.1027 0 0 0 0 0.0000 0.0000
38 Chubu 80 2.6616 0.0912 21,180 7,260 56,372 19,323 0.0019 0.0007
39 Chubu 90 2.6531 0.4357 97,272 137,637 258,072 365,165 0.0424 0.0600
40 Chubu 100 1.7253 0.3412 48,112 103,290 83,007 178,206 0.0164 0.0352
41 Kinki 10 3.8982 0.3516 6,103 49,509 23,790 192,996 0.0021 0.0174
42 Kinki 20 0.9491 0.1116 424 2,911 402 2,763 0.0000 0.0003
43 Kinki 30 1.8833 0.1780 37,457 44,343 70,542 83,511 0.0067 0.0079
44 Kinki 40 1.9328 0.1278 194,642 162,567 376,204 314,209 0.0249 0.0208
45 Kinki 50 2.0072 0.1767 205,569 169,060 412,619 339,337 0.0363 0.0299
46 Kinki 60 1.6528 0.1461 381,922 365,020 631,240 603,305 0.0558 0.0533
47 Kinki 70 4.1528 0.9917 0 0 0 0 0.0000 0.0000
48 Kinki 80 4.1539 0.0967 4,761 16,300 19,777 67,709 0.0005 0.0016
49 Kinki 90 2.9940 0.4447 119,462 116,486 357,669 348,759 0.0531 0.0518
50 Kinki 100 1.8951 0.3470 49,661 73,803 94,112 139,864 0.0172 0.0256
51 Chugoku 10 5.1760 0.5156 21,688 26,875 112,258 139,105 0.0112 0.0139
52 Chugoku 20 0.8416 0.1097 4,723 7,443 3,975 6,264 0.0005 0.0008
53 Chugoku 30 2.4821 0.2412 40,173 41,038 99,714 101,860 0.0097 0.0099
54 Chugoku 40 1.9408 0.1581 237,538 149,988 461,015 291,097 0.0376 0.0237
55 Chugoku 50 1.8242 0.1850 98,860 179,576 180,340 327,583 0.0183 0.0332
(Table A-10, continued)
1 2 3 4 5 6 7 8 I I0
56 Chugoku 60 1.4155 0.1533 440,998 312,187 624,232 441,901 0.0676 0.0479
57 Chugoku 70 4.6048 1.1935 0 0 0 0 0.0000 0.0000
58 Chugoku 80 2.9461 0.1131 2,751 3,539 8,105 10,426 0.0003 0.0004
59 Chugoku 90 3.0078 0.4927 108,112 190,890 325,179 574,159 0.0533 0.0941
60 Chugoku 100 1.9105 0.3838 45,157 88,466 86,273 169,014 0.0173 0.0340
61 Shikoku 10 5.3964 0.4878 58,630 29,303 316,388 158,131 0.0286 0.0143
62 Shikoku 20 0.9258 0.1056 7,516 4,694 6,958 4,346 0.0008 0.0005
63 Shikoku 30 2.7674 0.2549 49,405 59,633 136,724 165,028 0.0126 0.0152
64 Shikoku 40 1.4143 0.1188 104,088 143,002 147,211 202,248 0.0124 0.0170
65 Shikoku 50 1.8960 0.1835 69,300 121,495 131,392 230,355 0.0127 0.0223
66 Shikoku 60 1.5295 0.1660 500,354 362,433 765,291 554,341 0.0831 0.0602
67 Shikoku 70 4.7980 1.2343 0 0 0 0 0.0000 0.0000
68 Shikoku 80 3.8136 0.1033 0 1,266 0 4,828 0.0000 0.0001
69 Shikoku 90 2.8887 0.5305 140,596 181,298 406,139 523,716 0.0746 0.0962
70 Shikoku 100 2.3473 0.4177 70,113 96,874 164,576 227,392 0.0293 0.0405
71 Kyusyu 10 5.7954 0.4926 84,224 20,150 488,111 116,777 0.0415 0.0099
72 Kyusyu 20 0.6089 0.1399 16,883 1,844 10,280 1,123 0.0024 0.0003
73 Kyusyu 30 0.9329 0.3372 61,956 55,359 57,799 51,644 0.0209 0.0187
74 Kyusyu 40 0.8014 0.1913 187,073 131,158 149,920 105,110 0.0358 0.0251
75 Kyusyu 50 0.8179 0.2093 173,309 158,285 141,749 129,461 0.0363 0.0331
76 Kyusyu 60 0.9015 0.2005 256,082 373,886 230,858 337,058 0.0513 0.0750
77 Kyusyu 70 0.8956 1.3046 0 0 0 0 0.0000 0.0000
78 Kyusyu 80 0.9141 0.1274 4,811 281 4,397 257 0.0006 0.0000
79 Kyusyu 90 1.0341 0.5595 138,094 147,438 142,803 152,466 0.0773 0.0825
80 Kyusyu 100 1.0496 0.4437 77,570 111,598 81,417 117,133 0.0344 0.0495
81 Okinawa 10 4.9561 0.5498 63,948 60,304 316,932 298,873 0.0352 0.0332
82 Okinawa 20 0.9776 0.1418 0 3,081 0 3,012 0.0000 0.0004
83 Okinawa 30 2.7196 0.3444 155,758 73,320 423,599 199,401 0.0536 0.0253
84 Okinawa 40 1.3022 0.1382 3,762 151,299 4,899 197,022 0.0005 0.0209
85 Okinawa 50 0.7933 0.1889 2,022 93,902 1,604 74,492 0.0004 0.0177
86 Okinawa 60 1.0451 0.1674 320,923 369,557 335,396 386,224 0.0537 0.0619
87 Okinawa 70 9.1338 2.0366 0 0 0 0 0.0000 0.0000
88 Okinawa 80 3.3021 0.1698 0 78 0 258 0.0000 0.0000
89 Okinawa 90 3.5221 0.6012 386,491 157,206 1,361,261 553,695 0.2324 0.0945
90 Okinawa 100 2.8356 0.4847 67,097 91,252 190,259 258,754 0.0325 0.0442
Sources: Columns 3 & 4: Table A-11 to A-19; Column 5: Table A-41; Column 6: Table A-42.
Notes: Column 7 = Column 3 x Column 5; Column 8 = Column 3 x Column 6;
Column 9 = Column 4 x Column 5; Column 10 = Column 4 x Column 6.
Summary of Table A-1 0
Outflows and Inflow Replacements
Requirements per Million Yens of
of Averaae (1985) Composition
Capital (yen) Labor (labor year)
Inflow Inflow
Region Outflows Replacements OutflowsReplacements
Hokkaido 3,355,052 2,354,103 0.2740 0.2456
Tohoku 2,923,976 2,292,540 0.2741 0.2844
Kanto 2,366,438 2,444,050 0.2569 0.2281
Chubu 1,865,290 1,936,848 0.1890 0.2163
Kinki 1,986,356 2,092,453 0.1967 0.2086
Chugoku 1,901,090 2,061,417 9.2157 10.2578
Shikoku 2,074,680 2,070,384 0.2540 0.2662
Kyusyu 1,307,334 1,011,030 0.3004 0.2941
Okinawa 2,633,950 1,971,731 0.4083 0.2981
Note: Entries are summations of corresponding entries in the full table. For example, capital
embodied in Hokkaido's outlfows (3,355,052 million yen) is the summation of Column 7, Row 1 to 10.
Table A-1 1 Capital and Labor Requirements of Industries in Hokkaido Region
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Final Yen's of Final
of Supply Final Output Yen's Output Yen's Output Output of Output ofPurchase Supply Sector in of Sector in of Sector in of Sector in Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)




































































































































































































































































(Table A-1 1, continued)
1 2 3 4 5 6 7 8
38 40 80 0.068235 68,235 2.7751 0.0278 0.1894 0.0019
39 40 90 0.065533 65,533 2.2640 0.3836 0.1484 0.0251
40 40 100 0.116894 116,894 1.6141 0.2996 0.1887 0.0350
41 50 10 0.003414 3,414 5.6193 0.1641 0.0192 0.0006
42 50 20 0.002859 2,859 0.3676 0.0267 0.0011 0.0001
43 50 30 0.002109 2,109 0.9608 0.0998 0.0020 0.0002
44 50 40 0.042738 42,738 0.8686 0.0480 0.0371 0.0021
45 50 50 1.061367 1,061,367 0.6786 0.1090 0.7202 0.1157
46 50 60 0.036626 36,626 0.6364 0.0750 0.0233 0.0027
47 50 70 0.004600 4,600 5.2000 1.4687 0.0239 0.0068
48 50 80 0.024139 24,139 2.7751 0.0278 0.0670 0.0007
49 50 90 0.048091 48,091 2.2640 0.3836 0.1089 0.0184
50 50 100 0.098550 98,550 1.6141 0.2996 0.1591 0.0295
51 60 10 0.070187 70,187 5.6193 0.1641 0.3944 0.0115
52 60 20 0.057822 57,822 0.3676 0.0267 0.0213 0.0015
53 60 30 0.008660 8,660 0.9608 0.0998 0.0083 0.0009
54 60 40 0.009066 9,066 0.8686 0.0480 0.0079 0.0004
55 60 50 0.020336 20,336 0.6786 0.1090 0.0138 0.0022
56 60 60 1.223509 1,223,509 0.6364 0.0750 0.7786 0.0918
57 60 70 0.007153 7,153 5.2000 1.4687 0.0372 0.0105
58 60 80 0.051345 51,345 2.7751 0.0278 0.1425 0.0014
59 60 90 0.072603 72,603 2.2640 0.3836 0.1644 0.0279
60 60 100 0.102683 102,683 1.6141 0.2996 0.1657 0.0308
61 70 10 0.012236 12,236 5.6193 0.1641 0.0688 0.0020
62 70 20 0.012031 12,031 0.3676 0.0267 0.0044 0.0003
63 70 30 0.003549 3,549 0.9608 0.0998 0.0034 0.0004
64 70 40 0.078089 78,089 0.8686 0.0480 0.0678 0.0037
65 70 50 0.043700 43,700 0.6786 0.1090 0.0297 0.0048
66 70 60 0.152505 152,505 0.6364 0.0750 0.0971 0.0114
67 70 70 1.006264 1,006,264 5.2000 1.4687 5.2326 1.4779
68 70 80 0.025275 25,275 2.7751 0.0278 0.0701 0.0007
69 70 90 0.074897 74,897 2.2640 0.3836 0.1696 0.0287
70 70 100 0.138789 138,789 1.6141 0.2996 0.2240 0.0416
71 80 10 0.006788 6,788 5.6193 0.1641 0.0381 0.0011
72 80 20 0.033627 33,627 0.3676 0.0267 0.0124 0.0009
73 80 30 0.003009 3,009 0.9608 0.0998 0.0029 0.0003
74 80 40 0.005818 5,818 0.8686 0.0480 0.0051 0.0003
75 80 50 0.040925 40,925 0.6786 0.1090 0.0278 0.0045
76 80 60 0.084606 84,606 0.6364 0.0750 0.0538 0.0063
77 80 70 0.031957 31,957 5.2000 1.4687 0.1662 0.0469
78 80 80 1.039477 1,039,477 2.7751 0.0278 2.8847 0.0289
79 80 90 0.039146 39,146 2.2640 0.3836 0.0886 0.0150
a i0 A 136778 161778 1 641 02996 0.2208 0.0410
80 .I . .
(Table A-1 1, continued)





















































































































































































Sources: Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Notes: Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-11
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor











Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of
Column 7, Row 1 to 10.
Table A-12 Capital and Labor Requirements of Industries in Tohoku Region
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Final Yen's of Final
of Supply Final Output Yen's Output Yen's Output Output of Output of
Purchase Supply Sector in of Sector in of Sector in of Sector in Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)




















































































































































































































































































































































































































































































































































































































































































































































































































The 1985 Interregional Input-Output Table of Japan
Table A-9. Column 6: Table A-9.
(Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-17
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor











Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of
Column 7, Row 1 to 10.
Table A-1 3 Capital and Labor Requirements of Industries in Kanto Req-ion
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
Purchase Supply of Supply Final Output Yen's Output Yen's Output Final Output Output 
of
Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)















































































































































































































































































































































1 2 3 4 5 6 7 8
38 40 80 0.048218 48,218 2.7408 0.0268 0.1322 0.0013
39 40 90 0.084877 84,877 2.2663 0.3410 0.1924 0.0289
40 40 100 0.118006 118,006 1.3177 0.2663 0.1555 0.0314
41 50 10 0.002096 2,096 4.4393 0.3438 0.0093 0.0007
42 50 20 0.001625 1,625 0.1116 0.0046 0.0002 0.0000
43 50 30 0.003810 3,810 1.1440 0.0886 0.0044 0.0003
44 50 40 0.122363 122,363 1.0221 0.0427 0.1251 0.0052
45 50 50 1.278570 1,278,570 1.4095 0.0969 1.8021 0.1239
46 50 60 0.107074 107,074 0.9690 0.0667 0.1038 0.0071
47 50 70 0.006497 6,497 3.3974 0.8595 0.0221 0.0056
48 50 80 0.026409 26,409 2.7408 0.0268 0.0724 0.0007
49 50 90 0.082267 82,267 2.2663 0.3410 0.1864 0.0281
50 50 100 0.153148 153,148 1.3177 0.2663 0.2018 0.0408
51 60 10 0.012421 12,421 4.4393 0.3438 0.0551 0.0043
52 60 20 0.012646 12,646 0.1116 0.0046 0.0014 0.0001
53 60 30 0.007943 7,943 1.1440 0.0886 0.0091 0.0007
54 60 40 0.025179 25,179 1.0221 0.0427 0.0257 0.0011
55 60 50 0.022547 22,547 1.4095 0.0969 0.0318 0.0022
56 60 60 1.311062 1,311,062 0.9690 0.0667 1.2704 0.0874
57 60 70 0.006855 6,855 3.3974 0.8595 0.0233 0.0059
58 60 80 0.032580 32,580 2.7408 0.0268 0.0893 0.0009
59 60 90 0.081437 81,437 2.2663 0.3410 0.1846 0.0278
60 60 100 0.136426 136,426 1.3177 0.2663 0.1798 0.0363
61 70 10 0.003859 3,859 4.4393 0.3438 0.0171 0.0013
62 70 20 0.003167 3,167 0.1116 0.0046 0.0004 0.0000
63 70 30 0.003999 3,999 1.1440 0.0886 0.0046 0.0004
64 70 40 0.139382 139,382 1.0221 0.0427 0.1425 0.0060
65 70 50 0.057051 57,051 1.4095 0.0969 0.0804 0.0055
66 70 60 0.185835 185,835 0.9690 0.0667 0.1801 0.0124
67 70 70 1.006782 1,006,782 3.3974 0.8595 3.4204 0.8653
68 70 80 0.021170 21,170 2.7408 0.0268 0.0580 0.0006
69 70 90 0.097642 97,642 2.2663 0.3410 0.2213 0.0333
70 70 100 0.144047 144,047 1.3177 0.2663 0.1898 0.0384
71 80 10 0.002081 2,081 4.4393 0.3438 0.0092 0.0007
72 80 20 0.015485 15,485 0.1116 0.0046 0.0017 0.0001
73 80 30 0.003323 3,323 1.1440 0.0886 0.0038 0.0003
74 80 40 0.011538 11,538 1.0221 0.0427 0.0118 0.0005
75 80 50 0.040278 40,278 1.4095 0.0969 0.0568 0.0039
76 80 60 0.128570 128,570 0.9690 0.0667 0.1246 0.0086
77 80 70 0.023905 23,905 3.3974 0.8595 0.0812 0.0205
78 80 80 1.031910 1,031,910 2.7408 0.0268 2.8283 0.0277
79 80 90 0.042073 42,073 2.2663 0.3410 0.0954 0.0143
80 80 100 0.133827 133,827 1.3177 0.2663 0.1763 0.0356
(Table A-13, continued)













































































































































Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-1 3
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor































Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of











































Table A-14 Capital and Labor Requirements of Industries in Chubu Region
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
of Supply Final Output Yen's Output Yen's Output Final Output Output of
Purchase Supply Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)























































































































































































































































































































































































































































































































































































































































































































































































































































The 1985 Interregional Input-Output Table of Japan
5: Table A-9. Column 6: Table A-9.
7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-14
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor











Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of



















































































Table A-1 5 Capital and Labor Requirements of Industries in Kinki Region
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
of Supply Final Output Yen's Output Yen's Output Final Output Output of
Purchase Supply Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)











































































































































































































































































































































































































































































































































































































































































































































1.3621 0.2713 0.1458 0.0290
(Table A-1 5, continued)
















































































































































The 1985 Interregional Input-Output Table of Japan
5: Table A-9.
7:
Column 6: Table A-9.
(Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-1 5
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor































Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of











































Table A-16 Capital and Labor Requirements of Industries in Chuqoku Region
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
of Supply Final Output Yen's Output Yen's Output Final Output Output ofPurchase Supply Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)











































































































































































































































































































































































































































































































































































































































































































































1.4364 0.3060 0.1561 0.0332






































































































Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-16
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor





















Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of



















































































Table A-17 Capital and Labor Requirements of Industries in Shikoku Reqion
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
Purchase Supply of Supply Final Output Yen's Output Yen's Output Final Output Output ofSector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)


























































































































































































































































































































































































































































































































































































































































































































































































































































Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-17
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor































Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of


















































































Table A-1 8 Capital and Labor Requirements of Industries in Kyusvu Reqion
Total Output Capital Labor
Requirements
Direct and of Sector in Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
of Supply Final Output Yen's Output Yen's Output Final Output Output of
Purchase Supply Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)

































































































































































































































































































12,147 3.7942 1.2002 0.0461 0.014637 40 70 0.012147
(Table A-1 8, continued)










































































































































































































































































































































































































































































































Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-1 8
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor































Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of


















































































Table A-1 9 Capital and Labor Requirements of Industries in Okinawa Region
Total Output Capital Labor
Direct and ofSeto ients Capital Labor Requirements Requirements
Indirect Column 2 per Requirements Requirements per Million per Million
Coefficient Million Yen's per Million per Million Yen's of Yen's of Final
Purchase Supply of Supply Final Output Yen's Output Yen's Output Final Output Output 
of
Sector in of Sector in of Sector in of Sector in of Sector in Sector in
Sector Sector Column 2 Column 1 Column 2 Column 2 Column 1 Column 1
(yen) (million yen) (labor year) (million yen) (labor year)










































































































































































































































































































1 2 3 4 5 6 7 8
38 40 80 0.055775 55,775 2.5275 0.0437 0.1410 0.0024
39 40 90 0.042925 42,925 2.7458 0.4722 0.1179 0.0203
40 40 100 0.072177 72,177 2.1102 0.3689 0.1523 0.0266
41 50 10 0.000992 992 4.1255 0.4350 0.0041 0.0004
42 50 20 0.001078 1,078 0.1452 0.0021 0.0002 0.0000
43 50 30 0.001628 1,628 0.8889 0.1229 0.0014 0.0002
44 50 40 0.007412 7,412 0.6577 0.0597 0.0049 0.0004
45 50 50 1.017824 1,017,824 0.4459 0.1338 0.4538 0.1362
46 50 60 0.018453 18,453 0.5495 0.0924 0.0101 0.0017
47 50 70 0.002927 2,927 8.4969 1.9364 0.0249 0.0057
48 50 80 0.016975 16,975 2.5275 0.0437 0.0429 0.0007
49 50 90 0.041247 41,247 2.7458 0.4722 0.1133 0.0195
50 50 100 0.065282 65,282 2.1102 0.3689 0.1378 0.0241
51 60 10 0.010860 10,860 4.1255 0.4350 0.0448 0.0047
52 60 20 0.062427 62,427 0.1452 0.0021 0.0091 0.0001
53 60 30 0.002859 2,859 0.8889 0.1229 0.0025 0.0004
54 60 40 0.003990 3,990 0.6577 0.0597 0.0026 0.0002
55 60 50 0.020940 20,940 0.4459 0.1338 0.0093 0.0028
56 60 60 1.077779 1,077,779 0.5495 0.0924 0.5922 0.0996
57 60 70 0.004217 4,217 8.4969 1.9364 0.0358 0.0082
58 60 80 0.023129 23,129 2.5275 0.0437 0.0585 0.0010
59 60 90 0.048283 48,283 2.7458 0.4722 0.1326 0.0228
60 60 100 0.074692 74,692 2.1102 0.3689 0.1576 0.0276
61 70 10 0.003258 3,258 4.1255 0.4350 0.0134 0.0014
62 70 20 0.009294 9,294 0.1452 0.0021 0.0013 0.0000
63 70 30 0.002926 2,926 0.8889 0.1229 0.0026 0.0004
64 70 40 0.076116 76,116 0.6577 0.0597 0.0501 0.0045
65 70 50 0.034014 34,014 0.4459 0.1338 0.0152 0.0046
66 70 60 0.116667 116,667 0.5495 0.0924 0.0641 0.0108
67 70 70 1.004946 1,004,946 8.4969 1.9364 8.5389 1.9460
68 70 80 0.022441 22,441 2.5275 0.0437 0.0567 0.0010
69 70 90 0.055876 55,876 2.7458 0.4722 0.1534 0.0264
70 70 100 0.112806 112,806 2.1102 0.3689 0.2380 0.0416
71 80 10 0.004255 4,255 4.1255 0.4350 0.0176 0.0019
72 80 20 0.018973 18,973 0.1452 0.0021 0.0028 0.0000
73 80 30 0.002779 2,779 0.8889 0.1229 0.0025 0.0003
74 80 40 0.002909 2,909 0.6577 0.0597 0.0019 0.0002
75 80 50 0.021413 21,413 0.4459 0.1338 0.0095 0.0029
76 80 60 0.326554 326,554 0.5495 0.0924 0.1794 0.0302
77 80 70 0.017825 17,825 8.4969 1.9364 0.1515 0.0345
78 80 80 1.038161 1,038,161 2.5275 0.0437 2.6240 0.0454
79 80 90 0.036346 36,346 2.7458 0.4722 0.0998 0.0172
80 80 100 0.101043 101,043 2.1102 0.3689 0.2132 0.0373







































































































Column 3: The 1985 Interregional Input-Output Table of Japan
Column 5: Table A-9. Column 6: Table A-9.
Column 7: (Column 4 x Column 5) Column 8: (Column 4 x Column 6)
Summary of Table A-19
Total Requirements Per Million
Production Yen's Worth of Final Output
Sector capital labor











Note: Entries are summations of corresponding entries in the full table.
For example, capital requirement for Sector 10 is the summation of


















































































(million yen)Table A-20 Wage Spending by Region by Sector - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Constru- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government Total
Hokkaido 221,216 98,736 250,986 83,018 221,375 326,850 908,503 148,704 1,813,838 3,333,997 7,407,223
Tohoku 269,312 52,248 322,322 170,488 967,123 615,670 1,262,235 314,719 2,393,730 4,739,889 11,107,736
Kanto 351,777 109,425 1,584,766 2,205,374 9,359,309 5,975,894 6,232,268 1,285,947 17,968,036 26,297,785 71,370,581
Chubu 112,958 37,585 451,988 929,064 3,238,133 2,397,541 1,529,090 397,075 4,391,044 6,291,674 19,776,152
Kinki 83,159 35,608 621,592 1,486,744 3,380,708 3,647,089 2,393,143 590,228 7,218,322 10,766,685 30,223,278
Chugoku 96,935 28,465 267,398 511,036 1,165,847 973,760 1,041,018 242,500 2,284,594 3,925,121 10,536,674
Shikoku 94,634 15,698 157,967 80,054 397,380 515,211 540,181 106,771 1,046,267 2,109,747 5,063,910
Kyusyu 244,341 92,760 420,671 388,094 904,828 927,851 1,495,763 356,100 3,418,770 6,627,437 14,876,615
Okinawa 10,593 5,000 31,264 13,433 19,960 36,630 163,566 26,624 215,723 561,856 1,084,649
Total 1,484,925 475,525 4,108,954 5,867,305 19,654,663 15,416,496 15,565,767 3,468,668 40,750,324 64,654,191 171,446,818
Source: The 1985 Interregional Input-Output Table of Japan.
(yen)Table A-21 Wage Intensity (Wage Spending per Million Yen's Output) - 1985
10 20 30 40 50 60 70 80 90 100
Agriculture Metal Machinery Other Finance
Forestry Food Manu- Manu- Manu- Constru- Trade Service
Fishery Mining Drinks facturing facturing facturing tion Utilities Transport Government
Hokkaido 108,057 131,987 257,089 118,987 361,143 132,919 4,169,664 295,606 1,209,212 1,260,003
Tohoku 94,153 90,895 296,955 128,833 363,613 187,280 3,175,546 187,149 1,332,245 1,269,701
Kanto 80,936 19,925 335,674 146,520 443,996 188,850 2,766,718 280,368 1,058,528 816,100
Chubu 70,827 19,392 318,311 152,610 356,431 191,766 2,883,944 206,374 999,363 905,817
Kinki 59,485 14,715 315,325 158,656 462,003 229,988 2,729,487 265,332 1,058,868 939,489
Chugoku 88,827 13,437 329,932 100,419 445,809 122,773 3,095,173 225,146 1,071,583 1,031,294
Shikoku 112,158 27,886 362,582 139,562 547,383 159,086 3,185,311 252,683 1,080,787 1,208,454
Kyusyu 90,657 84,762 267,932 108,977 382,499 184,012 2,986,968 278,936 1,133,478 1,303,692
Okinawa 91,425 34,562 259,722 205,457 342,297 108,807 4,727,204 314,444 847,398 1,539,762
National 87,385 31,506 313,406 140,297 422,501 187,323 2,927,975 251,703 1,076,542 950,669
Average
Source: Calculated from data in Tables A-20 and A-4.
Table A-22 Additional Leontief Test -- Hokkaido Against Each of the Other Eight Regions
Direct and Indirect Outflows of inflows of Requirements per Million Yens of
Requirements per Million Sector in Sector in Outflows and Inflow ReplacementsColumn 2 per Column 2
Yen's Final Output of the Million Yens per million of Averaae (1985) Composition
Sector in Column 2 of Total Yens of Capital LaborOutflows to Total Inflows
Partner in Hokkaido Region in from Region Inflow Inflow
Region Sector Capital Labor Column 1 in Column 1 Outflows Replace- Ouflows Replace-ments ments




(yen) (yen) (yen) (labor year) (labor year)











































































































































188,479 259,089 1,322,199 1,817,535
33,691 10,126 40,483 12,167
106,961 93,162 420,271 366,052
46,939 88,713 98,257 185,703
12,779 23,011 14,847 26,734
439,203 404,601 761,622 701,619
0 0 0 0
626 320 2,191 1,120
147,396 111,084 435,128 327,931
23,926 9,894 53,678 22,197
181,738 32,649 1,274,910 229,036
21,946 52 26,370 62
154,669 72,952 607,725 286,643
53,522 111,098 112,038 232,561
59,586 113,097 69,227 131,396
291,848 404,264 506,094 701,034
0 0 0 0
1,552 421 5,432 1,474
141,298 143,107 417,126 422,466
93,840 122,358 210,530 274,510
219,067 16,090 1,536,777 112,873
12,836 2,082 15,424 2,502
172,031 22,090 675,944 86,796
100,660 183,536 210,712 384,196
3,941 210,302 4,579 244,329
248,677 445,614 431,231 772,739
0 0 0 0
221 2 774 7
213,546 117,705 630,409 347,477
29,020 2,578 65,106 5,784
225,963 5,689 1,585,153 39,909
11,066 0 13,297 0
185,456 38,409 728,694 150,917
81,945 185,101 171,535 387,472
34,480 127,622 40,059 148,271
206,599 448,903 358,263 778,443
0 0 0 0
0 100 0 350
174,024 178,694 513,736 527,523
80,466 15,481 180,525 34,732
200,154 28,862 1,404,100 202,470
54,680 638 65,703 767
162,787 43,571 639,623 171,199
60,472 221,138 126,586 462,908
13,220 106,864 15,359 124,155














































































































































































































































































































































Sources: Columns 3 & 4: Table A-11 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-31 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-22
Capital Embodied Labor Embodied
Partner Inflow Inflow
Replace- Replace-
Region Outflows ments Differences Outflows ments Differences
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Tohoku 3,148,676 3,461,059 (312,383) 0.25276 0.24395 0.00881
Kanto 3,229,453 2,279,183 950,269 0.26942 0.25707 0.01235
Chubu 3,570,955 1,956,702 1,614,253 0.28288 0.21671 0.06617
Kinki 3,591,263 2,067,616 1,523,647 0.28340 0.23933 0.04407
Chugoku 3,526,045 2,162,217 1,363,828 0.30774 0.22420 0.08354
Shikoku 3,695,180 2,684,729 1,010,451 0.31481 0.25774 0.05707
Kyusyu 3,927,221 2,762,885 1,164,337 0.30659 0.26514 0.04145
Okinawa 2,409,955 3,450,325 (1,040,370) 0.23004 0.46331 (0,23327)
Note: Entries are summations of corresponding entries in the full table. For example, capital







































































Table A-23 Additional Leontief Test -- Tohoku Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million comn 2 e C n Ouflows and Inflow Replacements
Yen's Final Output of the Million Yens per Million of Average (1985) Comoosition
Sector in Column 2 of Total Yens ofOutflows to Total Inflows,
Partner in Tohoku Region in from Region Inflow Inflow
Region Sector Capital Labor Column 1 in Column 1 Outflows Replace- Ouflows Replace-ments ments




(yen) (million yen) (million yen) (labor year) (labor year)































































































































































































































































































































































































Columns 3 & 4: Table A-12 in Appendix 3.
Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-32 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-23
Capital Embodied Labor Embodied
Partner Inflow Inflow
region Outflows Replace- Differences Outflows Replace- Differencesments ments
(million yen) (million yen) (million yen) (labor year) (labor year) (labor year)
Tohoku 3,137,775 2,934,277 203,498 0.31091 0.31280 (0.00188)
Kanto 2,910,335 2,316,615 593,720 0.25749 0.29524 (0.03775)
Chubu 2,589,200 2,049,889 539,311 0.28765 0.24603 0.04162
Kinki 3,255,129 2,071,926 1,183,203 0.33525 0.26819 0.06706
Chugoku 2,395,480 2,133,705 261,775 0.25277 0.24520 0.00757
Shikoku 2,772,203 2,602,730 169,473 0.30059 0.29266 0.00792
Kyusyu 2,552,853 2,718,943 (166,090) 0.27860 0.29492 (0,01632)
Okinawa 3,942,696 4,662,115 (719,419) 0.38141 0.49166 (0,11025)
Note: Entries are summations of corresponding entries in the full table. For example, capital










































































































Table A-24 Additional Leontief Test -- Kanto Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million comn 2 e C n Outflows and Inflow Replacements
Yen's Final Output of the Million Yens per Million of Averaae (1985) Composition
Sector in Column 2 of Total Yens of Capital LaborOutflows to Total Inflows
Partner in Kanto Region in from Region Inflow Inflow
Region Sector Capital Labor Column 1 in Column 1 Outflows Replace- Ouflows Replace-ments ments
(million yen) (labor year)
2 3 4
(yen) (yen) (yen) (yen) (labor year) (labor year)











































































































































32,649 181,738 176,896 984,675
52 21,946 55 23,401
72,952 154,669 197,569 418,875
111,098 53,522 243,460 117,288
113,097 59,586 285,853 150,604
404,264 291,848 756,176 545,902
0 0 0 0
421 1,552 1,427 5,260
143,107 141,298 426,559 421,167
122,358 93,840 240,164 184,189
22,170 125,663 120,119 680,855
431 5,315 460 5,667
54,946 53,536 148,805 144,986
114,856 81,218 251,695 177,981
164,878 248,262 416,729 627,482
322,589 169,267 603,403 316,614
0 0 0 0
31,919 189,950 108,177 643,760
154,761 82,001 461,296 244,420
133,450 44,790 261,936 87,914
15,631 11,193 84,690 60,645
537 2,912 573 3,105
27,488 35,805 74,443 96,967
100,073 166,601 219,300 365,089
304,149 241,748 768,737 611,018
244,254 370,937 456,877 693,838
0 0 0 0
8,063 15,015 27,326 50,887
144,437 87,957 430,523 262,173
155,368 67,833 304,956 133,143
17,833 5,341 96,621 28,938
703 204 750 218
27,772 25,167 75,212 68,157
128,015 214,138 280,532 469,262
228,560 236,071 577,685 596,669
346,776 363,582 648,645 680,080
0 0 0 0
11,994 7,044 40,649 23,873
122,328 99,250 364,623 295,834
116,018 49,203 227,720 96,576
24,744 15,870 134,065 85,985
202 7,886 215 8,409
22,551 19,196 61,073 51,987
86,064 222,927 188,601 488,522
223,802 136,919 565,660 346,063













































































































































































































































































































Sources: Columns 3 & 4: Table A-13 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-33 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-24
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differencesments ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 2,328,158 2,851,360 (523.201) 0.24726 0.28671 (0.03946)
Tohoku 2,372,619 2,929,679 (557,060) 0.24895 0.23619 0.01276
Chubu 2,367,426 2,276,865 90,560 0.25443 0.21641 0.03802
Kinki 2,312,437 2,259,607 52,829 0.23704 0.21283 0.02421
Chugoku 2,485,782 2,219,363 266,419 0.29624 0.20935 0.08689
Shikoku 2,423,414 2,419,362 4,052 0.29917 0.25237 0.04680
Kyusyu 2,359,735 2,553,623 (193,888) 0.26932 0.26059 0.00873
Okinawa 2,413,942 2,649,707 (235,765) 0.28232 0.33386 (0,05153)
Note: Entries are summations of corresponding entries in the full table. For example, capital
































































































Table A-25 Additional Leontief Test -- Chubu Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million comn 2 e C n Outflows and Inflow Replacements
Yen's Final Output of the Million Yens per Million of Average (1985) Comoosition
Sector in Column 2 of Total Yens of Capital LaborOutflows to Total Inflows
Partner in Chubu Region in from Region Inflow Inflow
Region Sector Capital Labor Column 1 in Column 1 Outflows Replace- Ouflows Replace-ments ments
(million yen) (labor year)













































































































































(yen) (yen) (yen) (labor year) (labor year)
6 7 8 9 10
16,090 219,067 74,000 1,007,513 0.0056
2,082 12,836 1,743 10,744 0.0002
22,090 172,031 46,898 365,227 0.0043
183,536 100,660 1,621,417 889,264 1.4899
210,302 3,941 374,925 7,026 0.0392
445,614 248,677 712,054 397,365 0.0630
0 0 0 0 0.0000
2 221 5 588 0.0000
117,705 213,546 312,285 566,563 0.0513
2,578 29,020 4,448 50,067 0.0009
16,838 153,927 77,440 707,927 0.0058
37 2,394 31 2,004 0.0000
45,681 55,053 96,982 116,879 0.0090
174,384 112,537 1,540,566 994,189 1.4156
193,762 250,980 345,438 447,446 0.0361
446,681 280,280 713,759 447,864 0.0632
0 0 0 0 0.0000
1,381 1,954 3,676 5,201 0.0001
111,266 104,690 295,202 277,755 0.0485
9,971 38,184 17,203 65,878 0.0034
11,193 15,631 51,478 71,889 0.0039
2,912 537 2,437 449 0.0003
35,805 27,488 76,015 58,358 0.0070
166,601 100,073 1,471,808 884,078 1.3524
241,748 304,149 430,987 542,235 0.0450
370,937 244,254 592,726 390,297 0.0525
0 0 0 0 0.0000
15,015 8,063 39,964 21,460 0.0014
87,957 144,437 233,360 383,208 0.0383
67,833 155,368 117,030 268,052 0.0231
19,845 6,725 91,269 30,929 0.0069
1,288 413 1,078 346 0.0001
38,337 36,298 81,391 77,062 0.0075
144,478 180,233 1,276,366 1,592,238 1.1728
183,267 205,153 326,728 365,746 0.0341
421,265 388,949 673,146 621,508 0.0596
0 0 0 0 0.0000
48,976 8,630 130,353 22,969 0.0045
97,588 104,895 258,912 278,299 0.0425
44,955 68,705 77,559 118,535 0.0153
4,428 15,530 20,365 71,424 0.0015
2,315 7,479 1,938 6,260 0.0002
31,648 20,651 67,190 43,843 0.0062
182,830 310,593 1,615,180 2,743,881 1.4841
265,858 87,737 473,970 156,417 0.0495






























































































































































































































































Sources: Columns 3 & 4: Table A-14 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-34 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-25
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differencesments ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 3,147,775 3,294,357 (146,582) 1.65435 1.06684 0.58751
Tohoku 3,090,295 3,065,142 25,153 1.58164 1.12304 0.45861
Kanto 3,015,806 2,620,027 395,779 1.52392 1.03108 0.49284
Kinki 2,916,803 3,107,631 (190.827) 1.34338 1.63570 (0.29232)
Chugoku 3,105,704 4,062,831 (957,127) 1.64698 2.66604 (1.01906)
Shikoku 3,020,120 3,047,108 (26,988) 1.54121 1.42689 0.11432
Kyusyu 3,138,438 3,322,664 (184,226) 1.66874 1.66550 0.00324
Okinawa 3,384,697 2,704,209 680,488 1.84754 0.35257 1.49497
Note: Entries are summations of corresponding entries in the full table. For example, capital










































































































Table A-26 Additional Leontief Test -- Kinki Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million comn 2 e C n Outflows and Inflow Replacements
Yen's Final Output of the Million Yen's per Million of Averaae (11985) Composition
Sector in Column 2 Total Yen's Total Capital LaborOutflows to Inflows from
Partner in Region in Region in Inflow Inflow
Region Sector Capital Labor Column 1 Column 1 Outflows Replace- Outflows Replace-ments ments
(million yen) (labor year) (
2 3 4
yen) (yen) (yen) (yen) (labor year) (labor year)











































































































































225,963 22,177 880,849 0.0020 0.0794
11,066 0 10,503 0.0000 0.0012
185,456 72,336 349,270 0.0068 0.0330
81,945 1,653,471 731,999 1.5045 0.6660
34,480 256,160 69,208 0.0226 0.0061
206,599 741,964 341,475 0.0656 0.0302
0 0 0 0.0000 0.0000
0 415 0 0.0000 0.0000
174,024 535,016 521,034 0.0795 0.0774
80,466 29,337 152,488 0.0054 0.0279
300,538 68,351 1,171,558 0.0062 0.1057
3,080 265 2,923 0.0000 0.0003
41,949 42,463 79,003 0.0040 0.0075
122,254 1,327,986 1,092,071 1.2083 0.9937
122,223 546,910 245,323 0.0482 0.0216
215,213 579,225 355,712 0.0512 0.0314
0 0 0 0.0000 0.0000
950 548 3,946 0.0000 0.0001
127,088 473,886 380,506 0.0704 0.0565
66,704 56,185 126,408 0.0103 0.0231
17,833 20,820 69,517 0.0019 0.0063
703 194 667 0.0000 0.0001
27,772 47,397 52,303 0.0045 0.0049
128,015 1,912,853 1,143,533 1.7405 1.0405
228,560 473,837 458,761 0.0417 0.0404
346,776 600,942 573,164 0.0531 0.0507
0 0 0 0.0000 0.0000
11,994 29,260 49,822 0.0007 0.0012
122,328 297,158 366,254 0.0441 0.0544
116,018 93,243 219,862 0.0171 0.0403
19,845 26,215 77,360 0.0024 0.0070
1,288 392 1,222 0.0000 0.0001
38,337 68,360 72,200 0.0065 0.0068
144,478 1,609,986 1,290,594 1.4649 1.1743
183,267 411,779 367,850 0.0363 0.0324
421,265 642,870 696,283 0.0568 0.0616
0 0 0 0.0000 0.0000
48,976 35,848 203,442 0.0008 0.0047
97,588 314,059 292,182 0.0466 0.0434
44,955 130,200 85,193 0.0238 0.0156
24,236 20,341 94,477 0.0018 0.0085
3,388 1,306 3,216 0.0002 0.0004
42,331 97,312 79,722 0.0092 0.0075
295,420 1,567,662 2,638,929 1.4264 2.4011
100,865 328,132 202,454 0.0289 0.0178
406,400 665,036 671,713 0.0588 0.0594
(Table A-26, continued)






































































Sources: Columns 3 & 4: Table A-15 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
S.
Columns 5 & 6: Table A-35 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
f Tabkle A-269
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows ntace- Differences
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 3,310,876 3,056,825 254,051 1.68629 0.92131 0.76499
Tohoku 3,095,820 3,457,450 (361,630) 1.39857 1.23993 0.15864
Kanto 3,475,703 2,933,883 541,820 1.90359 1.23866 0.66493
Chubu 3,239,710 3,086,325 153,385 1.63818 1.34591 0.29227
Chugoku 3,218,855 4,052,495 (833,639) 1.60888 2.54787 (0.93899)
Shikoku 3,390,979 2,787,144 603,835 1.81367 1.06504 0.74863
Kyusyu 3,322,395 3,692,494 (370,099) 1.71728 1.94656 (0.22928)
Okinawa 3,311,479 2,456,607 854,871 1.72388 0.30728 1.41660
Note: Entries are summations of corresponding entries in the full table. For example, capital














































































































































































Table A-27 Additional Leontief Test -- Chugoku Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million Sector in Sector in Outflows and Inflow ReplacementsColumn 2 per Column 2
Yen's Final Output of the Million Yen's per Million of Average (1985) Composition
Sector in Column 2 Total Yen's Total Capital LaborOutflows to Inflows from
Partner in Chuaoku Region in Region in Inflow Inflow
Region Sector Capital Labor Column 1 Column 1 Outflows Replace- Outflows Replace-ments ments
(million yen) (labor year) (yen)
2 3 4 5
(yen) (yen) (yen) (labor year) (labor year)



























































































































































































































































































































































Sources: Columns 3 & 4: Table A-1 6 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-36 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-27
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differencesments ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 3,488,691 3,282,301 206,390 1.98688 0.83251 1.15437
Tohoku 3,483,017 4,607,062 (1,124,045) 1.97320 2.88009 (0.90689)
Kanto 3,410,267 2,812,420 597,846 1.99273 0.99672 0.99601
Chubu 4,091,409 3,116,447 974,961 2.69494 1.66735 1.02759
Kinki 3,992,804 3,134,945 857,859 2.57295 1.63154 0.94141
Shikoku 3,214,754 2,512,889 701,865 1.61610 0.91328 0.70282
Kyusyu 2,582,207 4,058,067 (1,475,860) 1.04976 2.41302 (1.36326)
Okinawa 3,440,187 2,092,054 1,348,132 2.03914 0.27898 1.76016
Note: Entries are summations of corresponding entries in the full table. For example, capital











































































































































































































































































Table A-28 Additional Leontief Test -- Shikoku Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million comn 2 e C n Outflows and Inflow Replacements
Yen's Final Output of the Million Yen's per Million of Averaae (1985) Composition
Sector in Column 2 Total Yen's Total Capital LaborOutflows to Inflows from
Partner in Shikoku Region in Region in Inflow Inflow
Region Sector Capital Labor Column 1 Column 1 Outflows Replace- Outflows Replace-ments ments
(million yen) (labor year) (yen) (yen) (yen) (yen) (labor year) (labor year)





























































































0.4878 117,617 241,363 634,708 1,302,491
0.1056 0 84,771 0 78,481
0.2549 70,826 152,931 196,004 423,221
0.1188 32,352 13,588 45,755 19,218
0.1835 140,884 42,017 267,116 79,664
0.1660 431,480 122,094 659,949 186,743
1.2343 0 0 0 0
0.1033 0 0 0 0
0.5305 194,281 338,985 561,220 979,226
0.4177 12,559 4,251 29,480 9,978
0.4878 131,345 154,990 708,790 836,388
0.1056 0 63,385 0 58,682
0.2549 36,866 186,035 102,023 514,833
0.1188 79,189 36,275 111,997 51,304
0.1835 94,611 190,138 179,382 360,502
0.1660 495,471 235,865 757,823 360,756
1.2343 0 0 0 0
0.1033 0 0 0 0
0.5305 157,444 128,973 454,808 372,564
0.4177 5,075 4,339 11,913 10,185
0.4878 73,543 12,844 396,867 69,311
0.1056 13,734 806 12,715 746
0.2549 38,565 32,354 106,725 89,536
0.1188 94,135 71,126 133,135 100,594
0.1835 90,616 157,712 171,808 299,022
0.1660 440,852 232,645 674,283 355,831
1.2343 0 0 0 0
0.1033 0 257 0 980
0.5305 151,307 303,204 437,081 875,865
0.4177 97,248 189,050 228,270 443,757
0.4878 44,415 6,657 239,681 35,924
0.1056 13,256 490 12,272 454
0.2549 58,921 59,440 163,058 164,494
0.1188 151,839 169,559 214,746 239,807
0.1835 78,865 144,386 149,528 273,756
0.1660 435,749 489,435 666,478 748,591
1.2343 0 0 0 0
0.1033 0 0 0 0
0.5305 166,040 108,994 479,640 314,851
0.4177 50,915 21,040 119,513 49,387
0.4878 59,334 5,559 320,190 29,999
0.1056 3,366 773 3,116 716
0.2549 57,942 68,340 160,349 189,124
0.1188 106,274 201,556 150,303 285,061
0.1835 60,098 122,860 113,946 232,943

















































5 6 7 8
Sources: Columns 3 & 4: Table A-17 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-37 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-28
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differencesments ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 2,394,232 3,079,022 (684,791) 0.28506 0.37687 (0.09181)
Tohoku 2,326,737 2,565,213 (238,477) 0.26813 0.27830 (0.01018)
Kanto 2,160,884 2,235,643 (74,758) 0.26904 0.33045 (0.06141)
Chubu 2,044,916 1,827,264 217,652 0.25228 0.21294 0.03934
Kinki 2,080,842 1,888,010 192,832 0.25362 0.22994 0.02368
Shikoku 1,955,352 2,031,805 (76,453) 0.22826 0.24140 (0.01314)
Kyusyu 1,878,277 2,313,136 (434,859) 0.23349 0.25527 (0.02179)
Okinawa 2,604,983 2,172,466 432,517 0.29704 0.32625 (0.02921)
Note: Entries are summations of corresponding entries in the full table. For example, capital
























































































































































































































































































































Table A-29 Additional Leontief Test -- Kyusyu Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million Sector in Sector in Outflows and Inflow ReplacementsColumn 2 per Column 2
Yen's Final Output of the Million Yen's per Million of Averaae (1985) Comoosition
Sector in Column 2 Total Yen's Total Carital LaborOutflows to Inflows from
Partner in Kusvu Region in Region in Inflow Inflow
Region Sector Capital Labor Column 1 Column 1 Outflows Replace- Outflows Replace-ments ments
(million yen) (labor year)



























































































































































































(yen) (yen) (yen) (labor year) (labor year)


















































































































































































































Sources: Columns 3 & 4: Table A-18 in Appendix
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
3. Columns 5 & 6: Table A-38 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
S.ummary of Table A-9
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differencesments ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 3,981,946 3,799,303 182,644 1.81022 0.72316 1.08705
Tohoku 3,799,277 3,941,706 (142,429) 1.55108 1.80305 (0.25197)
Kanto 3,459,421 2,926,723 532,698 1.51126 1.06338 0.44788
Chubu 3,670,922 3,353,967 316,955 1.74698 1.73781 0.00917
Kinki 4,048,506 3,443,288 605,218 2.02657 1.78641 0.24016
Chugoku 4,323,116 2,916,614 1,406,502 2.45423 1.10087 1.35336
Shikoku 3,660,672 2,832,052 828,620 1.51959 1.08208 0.43751
Okinawa 3,721,708 2,625,576 1,096,132 1.46459 0.46928 0.99530
Note: Entries are summations of corresponding entries in the full table. For example, capital














































































































































































Table A-30 Additional Leontief Test -- Okinawa Against Each of the Other Eight Regions
Direct and Indirect Outflows of Inflows of Requirements per Million Yens of
Requirements per Million Sector in Sector in Outflows and Inflow ReplacementsColumn 2 per Column 2
Yen's Final Output of the Million Yen's per Million of Average (1985) Composition
Sector in Column 2 Total Yen's Total Caoital LaborOutflows to Inflows from
Partner in Okinawa Region in Region in Inflow Inflow
Region Sector Capital Labor Column 1 Column 1 Outflows Replace- Outflows Replace-ments ments




(yen) (yen) (yen) (labor year) (labor year)










































































































































































































































































































































































































Sources: Columns 3 & 4: Table A-19 in Appendix 3.
Notes: Column 7 = Column 3 x Column 5
Column 9 = Column 4 x Column 5
Columns 5 & 6: Table A-39 in Appendix 3.
Column 8 = Column 3 x Column 6
Column 10 = Column 4 x Column 6
Summary of Table A-30
Capital Embodied Labor Embodied
Partner Inflow Inflow
Region Outflows Replace- Differences Outflows Replace- Differences
ments-Ouflw ments
(yen) (yen) (yen) (labor year) (labor year) (labor year)
Hokkaido 3,688,610 1,755,101 1,933,509 0.59258 0.26253 0.33005
Tohoku 4,257,088 3,845,797 411,292 0.56494 0.98742 (0.42248)
Kanto 2,788,006 2,799,648 (11,642) 0.43993 1.11596 (0.67603)
Chubu 3,355,309 3,244,942 110,367 0.50873 1.91330 (1.40457)
Kinki 2,820,468 2,999,653 (179,185) 0.43099 1.78072 (1.34973)
Chugoku 2,086,906 3,130,073 (1.043,167) 0.33493 2.06278 (1.72785)
Shikoku 2,166,071 3,289,802 (1.123,730) 0.35846 1.34225 (0.98379)
Kyusyu 2,257,118 3,167,040 (909,923) 0.46665 1.45764 (0.99099)
Note: Entries are summations of corresponding entries in the full table. For example, capital














































































































































































Table A-31 Regional Inflows and Outflows -- Hokkaido
Part I: Hokkaido's Outflows to Other Regions by Sector
Sector Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa












81,549 268,777 72,377 110,451 19,803 9,823 27,286
14,577 32,457 4,241 5,409 5,410 3,450 6,433
46,279 228,743 56,837 90,651 16,106 6,224 24,865
20,309 79,155 33,257 40,055 5,983 553 4,205
5,529 88,123 1,302 16,854 1,308 1,710 1,053
190,030 431,621 82,160 100,986 17,844 4,969 11,639
0 0 0 0 0 0 0
271 2,295 73 0 1 0 2
63,774 208,969 70,553 85,063 31,457 13,796 30,128
10,352 138,782 9,588 39,332 1,027 173 738
432,670 1,478,922 330,388 488,801 98,939 40,698 106,349












10 188,479 181,738 219,067 225,963 200,154 241,363 256,570 75,907
20 33,691 21,946 12,836 11,066 54,680 84,771 60,490 0
30 106,961 154,669 172,031 185,456 162,787 152,931 233,806 59,882
40 46,939 53,522 100,660 81,945 60,472 13,588 39,540 0
50 12,779 59,586 3,941 34,480 13,220 42,017 9,901 10,402
60 439,203 291,848 248,677 206,599 180,354 122,094 109,442 722,238
70 0 0 0 0 0 0 0 0
80 626 1,552 221 0 10 0 19 0
90 147,396 141,298 213,546 174,024 317,943 338,985 283,294 116,390
100 23,926 93,840 29,020 80,466 10,380 4,251 6,939 15,181
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part 11: Hokkaido's Inflows from Other Regions by Sector












Actual Values (million yen)
93,880 46,964 6,916 2,944 3,436 4,130 9,268
3,669 75 895 0 76 0 12
33,757 104,937 9,495 19,876 5,187 2,487 8,204
32,145 159,808 78,889 95,786 26,326 1,136 16,094
8,338 162,683 90,394 66,042 12,722 4,947 13,377
146,606 581,509 191,538 232,299 54,976 15,151 19,824
0 0 0 0 0 0 0
116 606 1 52 0 0 5
40,251 205,851 50,593 92,471 15,501 6,822 19,779
3,585 176,004 1,108 8,011 824 441 225












Standardized as Share of One Million Yen's Intflows (yen)
10 259,089 32,649 16,090 5,689 28,862 117,617 106,789 123,237
20 10,126 52 2,082 0 638 0 138 0
30 93,162 72,952 22,090 38,409 43,571 70,826 94,529 4,454
40 88,713 111,098 183,536 185,101 221,138 32,352 185,440 0
50 23,011 113,097 210,302 127,622 106,864 140,884 154,134 0
60 404,601 404,264 445,614 448,903 461,797 431,480 228,419 0
70 0 0 0 0 0 0 0 0
80 320 421 2 100 0 0 58 0
90 111,084 143,107 117,705 178,694 130,208 194,281 227,900 862,658
100 9,894 122,358 2,578 15,481 6,922 12,559 2,593 9,651
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-32 Regional Inflows and Outflows -- Tohoku
Part I: Tohoku's Outflows to Other Regions by Sector
Sector Hokkaido Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa












93,880 632,012 82,543 307,989 20,872 9,216 28,509 4,704
3,669 26,730 1,284 3,156 5,074 3,769 3,128 0
33,757 269,256 29,522 42,989 6,893 11,062 18,002 394
32,145 408,480 60,348 125,285 57,948 2,157 39,422 740
8,338 1,248,620 134,588 125,253 33,057 11,306 50,804 48
146,606 851,316 150,300 220,548 34,124 14,025 43,564 2,586
0 0 0 0 0 0 0 0
116 955,339 1,048 974 0 0 0 0
40,251 412,417 56,140 130,239 17,496 7,669 25,264 2,125
3,585 225,266 20,476 68,358 136 258 505 0
362,347 5,029,436 536,249 1,024,791 175,600 59,462 209,198 10,597
Standardized as Share of One Million Yen's Outflows (yen)
10 259,089 125,663 153,927 300,538 118,861 154,990 136,278 443,899
20 10,126 5,315 2,394 3,080 28,895 63,385 14,952 0
30 93,162 53,536 55,053 41,949 39,254 186,035 86,052 37,180
40 88,713 81,218 112,537 122,254 330,000 36,275 188,443 69,831
50 23,011 248,262 250,980 122,223 188,252 190,138 242,851 4,530
60 404,601 169,267 280,280 215,213 194,328 235,865 208,243 244,031
70 0 0 0 0 0 0 0 0
80 320 189,950 1,954 950 0 0 0 0
90 111,084 82,001 104,690 127,088 99,636 128,973 120,766 200,528
100 9,894 44,790 38,184 66,704 774 4,339 2,414 0
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Tohoku's Inflows from Other Regions by Sector
Sector Hokkaido Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa























81549 96460 15192 20173 11589 9990 38145 2872
14577 1876 33 321 1622 0 3801 0
46279 239065 41215 25941 4354 2804 4972 106
20309 499730 157336 171039 58138 6023 34994 0
5529 717370 174819 313488 34273 7196 17948 0
190030 1403563 403012 403188 123922 37685 87841 38
0 0 0 0 0 0 0 0
271 138878 1246 152 0 0 0 0
63774 673354 100388 182099 29921 11975 33360 2305
10352 580630 8996 34110 633 386 4331 20
432,670 4,350,926 902,237 1,150,511 264,452 76,059 225,392 5,341
Standardized as Share of One Million Yen's Intflows (yen)
188,479 22,170 16,838 17,534 43,823 131,345 169,238 537,727
33,691 431 37 279 6,133 0 16,864 0
106,961 54,946 45,681 22,547 16,464 36,866 22,059 19,846
46,939 114,856 174,384 148,664 219,843 79,189 155,258 0
12,779 164,878 193,762 272,477 129,600 94,611 79,630 0
439,203 322,589 446,681 350,443 468,599 495,471 389,725 7,115
0 0 0 0 0 0 0 0
626 31,919 1,381 132 0 0 0 0
147,396 154,761 111,266 158,277 113,143 157,444 148,009 431,567
23,926 133,450 9,971 29,648 2,394 5,075 19,215 3,745
1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-33 Regional Inflows and Outflows -- Kanto
Part I: Kanto's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Chubu Kinki Chugoku Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 46,964 96,460 118,296 137,027 77,685 16,634 66,429 6,020
20 75 1,876 4,067 5,403 634 1,044 882 0
30 104,937 239,065 208,030 213,406 70,799 41,900 114,203 6,683
40 159,808 499,730 757,362 983,682 270,202 92,111 281,224 15,302
50 162,683 717,370 2,301,829 1,756,278 702,636 204,243 659,748 25,999
60 581,509 1,403,563 1,848,539 2,664,658 582,471 301,284 788,191 38,691
70 0 0 0 0 0 0 0 0
80 606 138,878 61,019 92,165 898 333 1,557 15
90 205,851 673,354 1,093,113 939,982 899,136 392,661 516,451 30,622
100 176,004 580,630 1,175,842 891,494 535,086 244,827 609,324 35,338
Total 1,438,437 4,350,926 7,568,097 7,684,095 3,139,547 1,295,037 3,038,009 158,670
Standardized as Share of One Million Yen's Outflows (yen)
10 32,649 22,170 15,631 17,833 24,744 12,844 21,866 37,940
20 52 431 537 703 202 806 290 0
30 72,952 54,946 27,488 27,772 22,551 32,354 37,591 42,119
40 111,098 114,856 100,073 128,015 86,064 71,126 92,569 96,439
50 113,097 164,878 304,149 228,560 223,802 157,712 217,165 163,856
60 404,264 322,589 244,254 346,776 185,527 232,645 259,443 243,846
70 0 0 0 0 0 0 0 0
80 421 31,919 8,063 11,994 286 257 513 95
90 143,107 154,761 144,437 122,328 286,390 303,204 169,997 192,992
100 122,358 133,450 155,368 116,018 170,434 189,050 200,567 222,714
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Kanto's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Chubu Kinki Chugoku Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 268,777 632,012 79,610 45,356 41,716 91,501 199,380 3,769
20 32,457 26,730 20,708 1,731 20,728 17,088 13,504 0
30 228,743 269,256 254,655 213,724 50,457 47,982 151,107 22,618
40 79,155 408,480 1,184,913 1,818,531 585,980 117,121 423,609 0
50 88,123 1,248,620 1,719,379 2,004,800 359,901 112,743 774,951 94
60 431,621 851,316 2,638,205 3,087,668 1,204,999 548,501 527,248 24,917
70 0 0 0 0 0 0 0 0
80 2,295 955,339 106,788 59,822 428 0 966 0
90 208,969 412,417 625,576 842,864 279,637 188,254 379,821 49,566
100 138,782 225,266 482,444 417,852 84,730 120,994 344,517 12,718
Total 1,478,922 5,029,436 7,112,278 8,492,348 2,628,576 1,244,184 2,815,103 113,682
Standardized as Share of One Million Yen's Intf lows (yen)
10 181,738 125,663 11,193 5,341 15,870 73,543 70,825 33,154
20 21,946 5,315 2,912 204 7,886 13,734 4,797 0
30 154,669 53,536 35,805 25,167 19,196 38,565 53,677 198,958
40 53,522 81,218 166,601 214,138 222,927 94,135 150,477 0
50 59,586 248,262 241,748 236,071 136,919 90,616 275,283 827
60 291,848 169,267 370,937 363,582 458,423 440,852 187,293 219,182
70 0 0 0 0 0 0 0 0
80 1,552 189,950 15,015 7,044 163 0 343 0
90 141,298 82,001 87,957 99,250 106,383 151,307 134,923 436,006
100 93,840 44,790 67,833 49,203 32,234 97,248 122,382 111,873
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-34 Regional Inflows and Outflows -- Chubu
Part 1: Chubu's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Kinki Chugoku Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 6,916 15,192 79,610 88,087 4,448 3,181 2,587 972
20 895 33 20,708 5,717 2,326 234 1,723 0
30 9,495 41,215 254,655 170,166 31,793 28,403 48,954 1,193
40 78,889 157,336 1,184,913 641,286 183,670 81,023 173,933 12,492
50 90,394 174,819 1,719,379 813,458 267,080 68,994 159,754 6,971
60 191,538 403,012 2,638,205 1,869,846 397,740 233,874 418,052 22,355
70 0 0 0 0 0 0 0 0
80 1 1,246 106,788 217,388 10 0 38 0
90 50,593 100,388 625,576 433,157 100,200 52,082 119,329 13,464
100 1,108 8,996 482,444 199,539 17,330 10,054 15,773 4,093
Total 429,829 902,237 7,112,278 4,438,644 1,004,597 477,845 940,143 61,540
Standardized as Share of One Million Yen's Outflows (yen)
10 16,090 16,838 11,193 19,845 4,428 6,657 2,752 15,795
20 2,082 37 2,912 1,288 2,315 490 1,833 0
30 22,090 45,681 35,805 38,337 31,648 59,440 52,071 19,386
40 183,536 174,384 166,601 144,478 182,830 169,559 185,007 202,990
50 210,302 193,762 241,748 183,267 265,858 144,386 169,925 113,276
60 445,614 446,681 370,937 421,265 395,920 489,435 444,669 363,260
70 0 0 0 0 0 0 0 0
80 2 1,381 15,015 48,976 10 0 40 0
90 117,705 111,266 87,957 97,588 99,741 108,994 126,926 218,785
100 2,578 9,971 67,833 44,955 17,251 21,040 16,777 66,510
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Chubu's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Kinki Chugoku Shikoku Kyusyu Okinawa












72,377 82,543 118,296 27,012 20,660
4,241 1,284 4,067 1,659 9,950
56,837 29,522 208,030 145,787 27,473
33,257 60,348 757,362 723,893 413,189
1,302 134,588 2,301,829 823,983 116,719
82,160 150,300 1,848,539 1,562,190 546,484
0 0 0 0 0
73 1,048 61,019 34,660 13,047
70,553 56,140 1,093,113 421,304 174,096
9,588 20,476 1,175,842 275,949 8,705























Standardized as Share of One Million Yen's Intflows (yen)
10 219,067 153,927 15,631 6,725 15,530 44,415 59,515 138,858
20 12,836 2,394 537 413 7,479 13,256 29,018 0
30 172,031 55,053 27,488 36,298 20,651 58,921 49,904 186,325
40 100,660 112,537 100,073 180,233 310,593 151,839 179,820 0
50 3,941 250,980 304,149 205,153 87,737 78,865 121,154 3,769
60 248,677 280,280 244,254 388,949 410,790 435,749 300,309 70,438
70 0 0 0 0 0 0 0 0
80 221 1,954 8,063 8,630 9,807 0 817 0
90 213,546 104,690 144,437 104,895 130,867 166,040 198,786 554,534
100 29,020 38,184 155,368 68,705 6,544 50,915 60,677 46,077
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-35 Regional Inflows and Outflows -- Kinki
Part 1: Kinki's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Chugoku Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 2,944 20,173 45,356 27,012 12,785 6,810 7,501 153
20 0 321 1,731 1,659 3,371 947 492 0
30 19,876 25,941 213,724 145,787 126,593 83,721 125,648 12,009
40 95,786 171,039 1,818,531 723,893 429,959 246,920 407,569 20,789
50 66,042 313,488 2,004,800 823,983 400,521 150,512 365,023 9,879
60 232,299 403,188 3,087,668 1,562,190 985,775 503,443 858,301 48,038
70 0 0 0 0 0 0 0 0
80 52 152 59,822 34,660 414 204 446 2
90 92,471 182,099 842,864 421,304 354,270 170,785 322,000 16,731
100 8,011 34,110 417,852 275,949 136,294 61,729 63,430 1,361
Total 517,481 1,150,511 8,492,348 4,016,437 2,449,982 1,225,071 2,150,410 108,962
Standardized as Share of One Million Yen's Outflows (yen)
10 5,689 17,534 5,341 6,725 5,218 5,559 3,488 1,404
20 0 279 204 413 1,376 773 229 0
30 38,409 22,547 25,167 36,298 51,671 68,340 58,430 110,213
40 185,101 148,664 214,138 180,233 175,495 201,556 189,531 190,791
50 127,622 272,477 236,071 205,153 163,479 122,860 169,746 90,665
60 448,903 350,443 363,582 388,949 402,360 410,950 399,134 440,869
70 0 0 0 0 0 0 0 0
80 100 132 7,044 8,630 169 167 207 18
90 178,694 158,277 99,250 104,895 144,601 139,408 149,739 153,549
100 15,481 29,648 49,203 68,705 55,631 50,388 29,497 12,491
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Kinki's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Chugoku Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 110,451 307,989 137,027 88,087 74,357 74,729 183,967 6,344
20 5,409 3,156 5,403 5,717 10,396 4,239 23,482 0
30 90,651 42,989 213,406 170,166 129,876 72,976 151,897 8,420
40 40,055 125,285 983,682 641,286 906,371 133,849 397,003 50
50 16,854 125,253 1,756,278 813,458 309,462 75,691 259,470 11
60 100,986 220,548 2,664,658 1,869,846 1,246,866 634,183 495,123 14,822
70 0 0 0 0 0 0 0 0
80 0 974 92,165 217,388 12,232 0 861 0
90 85,063 130,239 939,982 433,157 311,632 165,482 228,191 18,935
100 39,332 68,358 891,494 199,539 66,884 98,319 96,177 5,164
Total 488,801 1,024,791 7,684,095 4,438,644 3,068,076 1,259,468 1,836,171 53,746
Standardized as Share of One Million Yen's Intflows (yen)
10 225,963 300,538 17,833 19,845 24,236 59,334 100,191 118,037
20 11,066 3,080 703 1,288 3,388 3,366 12,789 0
30 185,456 41,949 27,772 38,337 42,331 57,942 82,725 156,663
40 81,945 122,254 128,015 144,478 295,420 106,274 216,212 930
50 34,480 122,223 228,560 183,267 100,865 60,098 141,310 205
60 206,599 215,213 346,776 421,265 406,400 503,532 269,650 275,779
70 0 0 0 0 0 0 0 0
80 0 950 11,994 48,976 3,987 0 469 0
90 174,024 127,088 122,328 97,588 101,572 131,390 124,275 352,305
100 80,466 66,704 116,018 44,955 21,800 78,064 52,379 96,082
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-36 Regional Inflows and Outflows -- Chugoku
Part I: Chugoku's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 3,436 11,589 41,716 20,660 74,357 29,220 24,326 164
20 76 1,622 20,728 9,950 10,396 129 1,840 0
30 5,187 4,354 50,457 27,473 129,876 56,087 103,953 3,205
40 26,326 58,138 585,980 413,189 906,371 109,799 140,161 10,414
50 12,722 34,273 359,901 116,719 309,462 39,414 62,113 1,966
60 54,976 123,922 1,204,999 546,484 1,246,866 280,017 696,464 24,171
70 0 0 0 0 0 0 0 0
80 0 0 428 13,047 12,232 64 293 0
90 15,501 29,921 279,637 174,096 311,632 66,271 141,691 5,475
100 824 633 84,730 8,705 66,884 55,402 210,620 9
Total 119,048 264,452 2,628,576 1,330,323 3,068,076 636,403 1,381,461 45,404
Standardized as Share of One Million Yen's Outflows (yen)
10 28,862 43,823 15,870 15,530 24,236 45,914 17,609 3,612
20 638 6,133 7,886 7,479 3,388 203 1,332 0
30 43,571 16,464 19,196 20,651 42,331 88,131 75,249 70,588
40 221,138 219,843 222,927 310,593 295,420 172,531 101,459 229,363
50 106,864 129,600 136,919 87,737 100,865 61,932 44,962 43,300
60 461,797 468,599 458,423 410,790 406,400 439,999 504,150 532,354
70 0 0 0 0 0 0 0 0
80 0 0 163 9,807 3,987 101 212 0
90 130,208 113,143 106,383 130,867 101,572 104,134 102,566 120,584
100 6,922 2,394 32,234 6,544 21,800 87,055 152,462 198
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Chugoku's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Shikoku Kyusyu Okinawa
Actual Values (million yen)
10 19,803 20,872 77,685 4,448 12,785 20,789 65,532 168
20 5,410 5,074 634 2,326 3,371 1,340 43,347 0
30 16,106 6,893 70,799 31,793 126,593 24,152 59,503 3,275
40 5,983 57,948 270,202 183,670 429,959 37,522 254,141 0
50 1,308 33,057 702,636 267,080 400,521 18,166 61,103 60
60 17,844 34,124 582,471 397,740 985,775 274,744 271,476 15,584
70 0 0 0 0 0 0 0 0
80 1 0 898 10 414 0 27,919 0
90 31,457 17,496 899,136 100,200 354,270 49,318 115,968 9,575
100 1,027 136 535,086 17,330 136,294 6,581 34,561 23
Total 98,939 175,600 3,139,547 1,004,597 2,449,982 432,612 933,550 28,685
Standardized as Share of One Million Yen's Intf lows (yen)
10 200,154 118,861 24,744 4,428 5,218 48,055 70,197 5,857
20 54,680 28,895 202 2,315 1,376 3,097 46,432 0
30 162,787 39,254 22,551 31,648 51,671 55,828 63,738 114,171
40 60,472 330,000 86,064 182,830 175,495 86,734 272,231 0
50 13,220 188,252 223,802 265,858 163,479 41,991 65,452 2,092
60 180,354 194,328 185,527 395,920 402,360 635,082 290,800 543,280
70 0 0 0 0 0 0 0 0
80 10 0 286 10 169 0 29,906 0
90 317,943 99,636 286,390 99,741 144,601 114,001 124,223 333,798
100 10,380 774 170,434 17,251 55,631 15,212 37,021 802
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-37 Regional Inflows and Outflows -- Shikoku
Part I: Shikoku's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Kyusyu Okinawa
Actual Values (million yen)
10 4,130 9,990 91,501 20,958 74,729 20,789 8,351 1,783
20 0 0 17,088 6,255 4,239 1,340 847 0
30 2,487 2,804 47,982 27,803 72,976 24,152 16,673 817
40 1,136 6,023 117,121 71,648 133,849 37,522 43,774 1,217
50 4,947 7,196 112,743 37,214 75,691 18,166 18,238 301
60 15,151 37,685 548,501 205,616 634,183 274,744 262,330 3,687
70 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0
90 6,822 11,975 188,254 78,349 165,482 49,318 54,867 1,832
100 441 386 120,994 24,025 98,319 6,581 26,963 7
Total 35,114 76,059 1,244,184 471,868 1,259,468 432,612 432,043 9,644
Standardized as Share of One Million Yen's Outflows (yen)
10 117,617 131,345 73,543 44,415 59,334 48,055 19,329 184,882
20 0 0 13,734 13,256 3,366 3,097 1,960 0
30 70,826 36,866 38,565 58,921 57,942 55,828 38,591 84,716
40 32,352 79,189 94,135 151,839 106,274 86,734 101,319 126,192
50 140,884 94,611 90,616 78,865 60,098 41,991 42,213 31,211
60 431,480 495,471 440,852 435,749 503,532 635,082 607,185 382,310
70 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0
90 194,281 157,444 151,307 166,040 131,390 114,001 126,994 189,963
100 12,559 5,075 97,248 50,915 78,064 15,212 62,408 726
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part II: Shikoku's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Kyusyu Okinawa
Actual Values (million yen)
10 9,823 9,216 16,634 3,181 6,810 29,220 44,189 203
20 3,450 3,769 1,044 234 947 129 9,535 0
30 6,224 11,062 41,900 28,403 83,721 56,087 15,267 66
40 553 2,157 92,111 81,023 246,920 109,799 49,510 0
50 1,710 11,306 204,243 68,994 150,512 39,414 18,353 0
60 4,969 14,025 301,284 233,874 503,443 280,017 130,315 7,313
70 0 0 0 0 0 0 0 0
80 0 0 333 0 204 64 4,553 0
90 13,796 7,669 392,661 52,082 170,785 66,271 29,095 5,592
100 173 258 244,827 10,054 61,729 55,402 21,854 18
Total 40,698 59,462 1,295,037 477,845 1,225,071 636,403 322,671 13,192
Standardized as Share of One Million Yen's Intflows (yen)
10 241,363 154,990 12,844 6,657 5,559 45,914 136,948 15,388
20 84,771 63,385 806 490 773 203 29,550 0
30 152,931 186,035 32,354 59,440 68,340 88,131 47,314 5,003
40 13,588 36,275 71,126 169,559 201,556 172,531 153,438 0
50 42,017 190,138 157,712 144,386 122,860 61,932 56,878 0
60 122,094 235,865 232,645 489,435 410,950 439,999 403,863 554,351
70 0 0 0 0 0 0 0 0
80 0 0 257 0 167 101 14,110 0
90 338,985 128,973 303,204 108,994 139,408 104,134 90,169 423,893
100 4,251 4,339 189,050 21,040 50,388 87,055 67,728 1,364
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-38 Regional Inflows and Outflows -- Kyusyu
Part 1: Kyusyu's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Okinawa
Actual Values (million yen)
10 9,268 38,145 199,380 57,369 183,967 65,532 44,189 16,952
20 12 3,801 13,504 27,972 23,482 43,347 9,535 1,585
30 8,204 4,972 151,107 48,105 151,897 59,503 15,267 13,199
40 16,094 34,994 423,609 173,337 397,003 254,141 49,510 16,869
50 13,377 17,948 774,951 116,786 259,470 61,103 18,353 3,099
60 19,824 87,841 527,248 289,482 495,123 271,476 130,315 47,990
70 0 0 0 0 0 0 0 0
80 5 0 966 788 861 27,919 4,553 23
90 19,779 33,360 379,821 191,619 228,191 115,968 29,095 10,198
100 225 4,331 344,517 58,489 96,177 34,561 21,854 6,075
Total 86,788 225,392 2,815,103 963,947 1,836,171 933,550 322,671 115,990
Standardized as Share of One Million Yen's Outflows (yen)
10 106,789 169,238 70,825 59,515 100,191 70,197 136,948 146,151
20 138 16,864 4,797 29,018 12,789 46,432 29,550 13,665
30 94,529 22,059 53,677 49,904 82,725 63,738 47,314 113,794
40 185,440 155,258 150,477 179,820 216,212 272,231 153,438 145,435
50 154,134 79,630 275,283 121,154 141,310 65,452 56,878 26,718
60 228,419 389,725 187,293 300,309 269,650 290,800 403,863 413,743
70 0 0 0 0 0 0 0 0
80 58 0 343 817 469 29,906 14,110 198
90 227,900 148,009 134,923 198,786 124,275 124,223 90,169 87,921
100 2,593 19,215 122,382 60,677 52,379 37,021 67,728 52,375
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
Part 11: Kyusyu's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Okinawa























27,286 28,509 66,429 2,587 7,501 24,326 8,351
6,433 3,128 882 1,723 492 1,840 847
24,865 18,002 114,203 48,954 125,648 103,953 16,673
4,205 39,422 281,224 173,933 407,569 140,161 43,774
1,053 50,804 659,748 159,754 365,023 62,113 18,238
11,639 43,564 788,191 418,052 858,301 696,464 262,330
0 0 0 0 0 0 0
2 0 1,557 38 446 293 0
30,128 25,264 516,451 119,329 322,000 141,691 54,867
738 505 609,324 15,773 63,430 210,620 26,963












Standardized as Share of One Million Yen's Intflows (yen)
256,570 136,278 21,866 2,752 3,488 17,609 19,329 42,197
60,490 14,952 290 1,833 229 1,332 1,960 0
233,806 86,052 37,591 52,071 58,430 75,249 38,591 131,637
39,540 188,443 92,569 185,007 189,531 101,459 101,319 17,109
9,901 242,851 217,165 169,925 169,746 44,962 42,213 5,692
109,442 208,243 259,443 444,669 399,134 504,150 607,185 513,711
0 0 0 0 0 0 0 0
19 0 513 40 207 212 0 0
283,294 120,766 169,997 126,926 149,739 102,566 126,994 269,786
6,939 2,414 200,567 16,777 29,497 152,462 62,408 19,868
1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Table A-39 Regional Inflows and Outflows -- Okinawa
Part I: Okinawa's Outflows to Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu
Actual Values (million yen)
166 2,872 3,769 3,095 6,344 168 203 2,676
0 0 0 0 0 0 0 0
6 106 22,618 4,153 8,420 3,275 66 8,348
0 0 0 0 50 0 0 1,085
0 0 94 84 11 60 0 361
0 38 24,917 1,570 14,822 15,584 7,313 32,578
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1,162 2,305 49,566 12,360 18,935 9,575 5,592 17,109
13 20 12,718 1,027 5,164 23 18 1,260
1,347 5,341 113,682 22,289 53,746 28,685 13,192 63,417
Standardized as Share of One Million Yen's Outflows (yen)
Part II: Okinawa's Inflows from Other Regions by Sector
Sector Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu












270 4,704 6,020 972 153 164 1,783 16,952
0 0 0 0 0 0 0 1,585
213 394 6,683 1,193 12,009 3,205 817 13,199
0 740 15,302 12,492 20,789 10,414 1,217 16,869
37 48 25,999 6,971 9,879 1,966 301 3,099
2,569 2,586 38,691 22,355 48,038 24,171 3,687 47,990
0 0 0 0 0 0 0 0
0 0 15 0 2 0 0 23
414 2,125 30,622 13,464 16,731 5,475 1,832 10,198
54 0 35,338 4,093 1,361 9 7 6,075
3,557 10,597 158,670 61,540 108,962 45,404 9,644 115,990
Standardized as Share of One Million Yen's Intflows (yen)
123,237 537,727 33,154 138,858 118,037 5,857
0 0 0 0 0 0
4,454 19,846 198,958 186,325 156,663 114,171
0 0 0 0 930 0






60 0 7,115 219,182 70,438 275,779 543,280 554,351 513,711
70 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0
90 862,658 431,567 436,006 554,534 352,305 333,798 423,893 269,786
100 9,651 3,745 111,873 46,077 96,082 802 1,364 19,868
Total 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note: Standardized Value = Actual Value x 1000000 / Column Total.
10 75,907 443,899 37,940 15,795 1,404 3,612 184,882 146,151
20 0 0 0 0 0 0 0 13,665
30 59,882 37,180 42,119 19,386 110,213 70,588 84,716 113,794
40 0 69,831 96,439 202,990 190,791 229,363 126,192 145,435
50 10,402 4,530 163,856 113,276 90,665 43,300 31,211 26,718
60 722,238 244,031 243,846 363,260 440,869 532,354 382,310 413,743
70 0 0 0 0 0 0 0 0
80 0 0 95 0 18 0 0 198
90 116,390 200,528 192,992 218,785 153,549 120,584 189,963 87,921
100 15,181 0 222,714 66,510 12,491 198 726 52,375












Table A-40 Transactions Between Regions - 1985 (million yen)











































































































Table A-41 Outflows by Sector by Region
Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa Total











Agriculture, Forestry, & Fishery
Mining









Agriculture, Forestry, & Fishery
Mining





























































































































































































































Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note Standardized Value = Actual Value x 1000000 / Column Total.












Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyusyu Okinawa Total











Agriculture, Forestry, & Fishery
Mining









Agriculture, Forestry, & Fishery
Mining





























































































































































































































Sources: Actual values from the 1985 Interregional Input-Output Table of Japan.
Note Standardized Value = Actual Value x 1000000 / Column Total.











(million yen)Table A-42 I nf lows by Sector by Region
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